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AN UNPARALLELED VICTORY. 

When Japan boldly threw down the gauntlet to 
Russia, the world wondered at her daring; Russia 
was the “Colossus of the North”; Japan, the youngest 
of the nations to be born into our modern civilization, 
had not: yet reached the dignity even of comparison 
with the mighty Muscovite empire. By sea and by 
land Russia overtopped Japan on every point of com- 
parison. Hers was the third most powerful navy of 
the world, with half a million tons of fighting ships 
to command, and the unlimited resources of the empire 
to back it. Japan’s little navy, on the other hand, had 
but just graduated into recognition. Although the 
foretaste which she had given of her quality in the 
Chinese war led us to expect that Japan would make 
a creditable effort, the best that we expected from her 
was that she would ultimately go down to defeat, every- 
thing lost but the honor of having fought a brave 
but hopeless campaign. 

So the world thought and spoke, as the curtain was 
being rung up for the opening scene of the naval war. 
To-day, after eighteen months of the fiercest and most 
bloody fighting of modern times, the curtain has been 
Tun down upon the final act. In that brief interval, 
we have seen the third greatest navy of the world 
literally and absolutely swept out of existence, and 
this by a modest little navy that finds itself at the 
close of the war as strong in material and stronger in 
efficiency than at its beginning. 

If Japan had won out with the loss of half her fleets, 
and the battered remnants had limped home in a con- 
dition of absolute exhaustion, it would have been a 
feat equaled but not surpassed in naval history. 

. But that she should have absolutely annihilated, in 
pitched battles upon the high seas, two successive 
fleets of the enemy, and have sunk, driven ashore, or 
Otherwise put out of action fourteen battleships, 
twelve other armored vessels, and a dozen protected 
cruisers, without any diminution of her own fighting 
strength, is a feat for which naval history can find 
no parallel. That her navy is intact cannot be dis- 
puted; for her captures and new construction during the 
war about offset her losses. 

Wherein are we to look for an explanation? Cer- 
tainly not to any disparity in the materials of war, 
for the ships, engines, guns, and armor of the Rus- 
sian navy were the best that the leading shipyards and 
gun factories of Europe and America could turn out. 
Nor was the distance of the seat of war from Russia’s 
home ports so serious a handicap as might be sup- 
posed; for at no time did Japan make any serious 
effort to prevent the sending of re-enforcements and 
supplies. In the case of the Baltic fleet, she evidently 
encouraged its advance, feeling assured that every ship 
that entered the immediate zone of war was one ship 
lost to Russia. 

Nor can the result be set down to cowardice. The 
Russian is no coward. He gives place to none in his 
ability to fight a losing battle to the bitter end. This 
was abundantly proved in the battle of the Sea of 
Japan; for the stories of the eye witnesses on both 
sides agree that the Russians fought with the grim 
energy of despair. 

The explanation of the result is to be found first and 
last in the Japanese people themselves—in certain 
excellent traits of their character, many of which are 
due to a system of ethics that is older than our west- 
ern civilization. Among these may be mentioned: 
Intense patriotism; self denial; scrupulous honor in 
all matters affecting the welfare of the State; a keen 
sense of duty; strict discipline; unquestioning obedi- 
ence to authority; absolute unity of purpose; a firm 
belief in the destiny of their race; patience and en- 
durance; an absence of self consciousness and posing, 
that may well pvt our “white” civilization to the 
blush; a close attei.tion to detail; and lastly, a com- 
bination of great piudence and forethought with a 
marked ability to adapt themselves quickly to the 
circumstances of the hour. 
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It was a foregone conclusion that a people such as 
this, being naturally born to a seafaring life, would 
render a splendid account of themselves in the stress 
of a naval war. The ships were maintained in a high 
state of efficiency, and they were perfectly familiar to 
officers and men; the fleets were accustomed to ma- 
neuver in fighting formations; the marksmanship, 
judging from this last fight, was excellent; and lastly, 
the whole series of operations was controlled by an 
admiral who must be admitted to possess the highest 
qualities of his profession in the highest degree. 

—_——— oe 


ELECTRICITY AS A STIMULANT TO PLANT GROWTH. 

The flora of the north polar region is remarkable 
for rapid growth, fertility, and brilliancy of coloring, 
phenomena which seem incompatible with the climate. 
For the Arctic summer, though nightless, is very short, 
the sun is low, and its rays are often intercepted by 
fog and clouds, so that it cannot furnish an amount of 
light and heat favorable to very rapid growth. 

The investigations of Prof. Lemstrom, of Helsingfors, 
and others, tend to show that electricity exerts a great 
influence on the growth of plants, and this view is con- 
firmed by the luxuriant vegetation of the zone of ac- 
tion of that violent electrical manifestation, the aurora 
borealis. Furthermore, a close connection has been 
found, in Finland, between fruitfulness and frequency 
of auroras. Finally, Lemstrom was led to attribute to 
the sharp. points of plants, such as the beard of grains, 
the function of “lightning rods,’ which collect atmo- 
spheric electricity and facilitate the exchange of the 
charges of the air and the ground. 

Thereupon he proceeded to submit the suspected ef- 
fect of electricity upon vegetable growth to the test 
of experiment, beginning in 1885 with a number of 
flower pots containing similar soil and seed. Some of 
the pots were subjected to the action of an influence 
or inductive statical electric machine, one pole of which 
was connected with the soil in the pot, and the other 
with a wire netting stretched over it. The other pots 
were left to nature. The electric machine was driven 
several hours daily. Within a week the electrified 
plants showed a more vigorous growth than the others, 
and in eight weeks the disparity in weight, of grain 
and straw alike, amounted to forty per cent. This 
favorable result suggested a field experiment with bar- 
ley, in which an increase of 37 per cent was obtained 
by electrification. In the following year the experi- 
ments were extended to various plants. The results 
were contradictory in some respects, and showed that 
the advantage derivable from electroculture depends 
also upon other factors, such as temperature, moisture 
of air and soil, and the natural fertility and the manur- 
ing of the latter. The supply of water proved to be of 
especial importance. Extensive experiments with pota- 
toes, carrots, and celery showed increases in crop of 
from 30 to 70 per cent. Potted strawberry plants, in 
the greenhouse, produced ripe fruit, under electrical in- 
fluence, in half the usual time. Small differences, pos- 
sibly due to extraneous causes, appeared when the 
direction of the current was reversed. Other field 
experiments gave increases of 45, 55, occasionally 85 
per cent for grain, and 95 per cent for raspberries, 
while cabbage, tobacco, flax, turnips, and peas grew bet- 
ter without electrification than with it. 

Then Lemstrom, in order to test the effect of climate 
on electro-culture, transferred his experiments from 
Finland to Burgundy, where he found his earlier ob- 
servations confirmed, particularly in regard to the 
great influence of irrigation. He concluded that the 
more vigorous growth induced by electricity must be 
sustained by a rapid ingestion of food, that is to say 
—a rich soil being presupposed—by an abundant sup- 
ply of water. With copious watering peas, which in the 
earlier experiments had reacted unfavorably to electri- 
fication, now showed a difference of 75 per cent in favor 
of the electrified plants, carrots gave an increase of 125 
per cent, and sugar beets augmented their percentage 
of sugar by 15 per cent. The experiments in Burgundy 
also confirmed the importance of the character of the 
soil. The richer the soil, the greater is the advantage 
of electrical culture, which is quite useless in very poor 
ground. Hence, tio Sahara cannot be converted into a 
garden by electro-culture. 

In 1888 Lemstrom’s experiments ceased for a time, 
but other investigators attacked the problem from a 
different side, endeavoring to affect by electrification, 
not the growing plant, but the seed. The Russian 
botanist, Spechniew, submitted grain to electrical ac- 
tion, and thought that it sprouted earlier and more 
vigorously than grain not so treated. Pautens, who in 
1894 repeated Spechniew’s experiments on a larger 
scale, came to the conclusion that electricity had no 
effect on dry seeds, but that it promised excellent re- 
sults when applied in connection with moisture—which 
in itself promotes germination. The same conclusion 
was reached by Kermey, who in 1897 electrified grain 
strewn on moist sand in a glass cylinder through which 
it could be observed. The metal top and bottom of the 
cylinder were connected to the poles of a galvanic 
battery. 
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But while electrical treatment of dry grain is com: 
paratively simple and cheap, electrification during. 
germination is even more difficult and costly than the 
application of electroculture to the growing plant. 
Grandeau and Leclerg, therefore, returned to the latter 
method, but, instead of using an artificial source, they 
studied the effect of atmospheric electricity by covering: 
part of a field with wire netting. The uncovered plants 
showed an increase of 50 or 60 per cent in growth and 
fruitfulness over the plants which were shielded by the 
netting from natural electrical action. 

In 1898 Lemstrom resumed his experiments with the 
aid of an improved electrical machine and distributing 
apparatus. Again he observed remarkable increases. 
of crop—with tobacco 40, potatoes 50, peas 56, sugar 
beets 40, carrots 37, grain 25 to 30 per cent. Spech- 
niew and Bertholon obtained similar results. 

As it is not practicable to cover fields with electri- 
fied nets, and as the influence of atmospheric electricity 
had been proved, Lagrange and Paulins have recently 
sought to increase the supply of the latter by setting 
among the plants galvanized iron rods to serve as con- 
ductors, and have thus obtained great increase in crops. 
This, as well as other methods of electroculture, is 
probably too expensive to be applied to ordinary field 
crops. 

But in the cultivation of fruits and vegetables, par- 
ticularly under glass, the economic conditions are very 
different. For, as electroculture promises not only 
greater, but also earlier crops, which command high 
prices, its introduction would secure to local gardeners 
large sums which now go to the South and would, at 
the same time, benefit consumers by reducing prices 
somewhat, though leaving them still remunerative. 
Floriculture offers another promising field for the ap- 
plication of electrical methods. 

All this, however, belongs to the future. Much study 
and experiment and probably many failures must pre- 
cede the general introduction of electroculture, though 
the results already obtained are certainly promising. 

In what way is the growth of plants affected by elec- 
tricity? Plants transform the energy of the sun’s rays 
into chemical energy. Though the heat produced by 
the electric current may have some direct effect, espe- 
cially in germination, the electrical energy sup- 
plied cannot, in general, replace or even greatly re- 
inforce the energy of sunshine. It is rather to be 
regarded as a stimulus to metabolism and all the 
vital processes. One of these is the capillary eleva- 
tion of water, which is promoted by a positive elec- 
tric current flowing upward, This is one possible 
explanation of the promotion of growth by electricity, 
and though in some cases the best effect is obtained 
by directing the positive current downward, or in the 
opposite direction to the assumed principal flow of sap, 
these exceptions may mean that more food is supplied 
by the leaves than is commonly supposed. Another 
possibility is an increase in activity in both leaves and 
roots. The electrical influence on the flow of sap, how- 
ever, appears to be proved by the fact that electro- 
culture is beneficial only in connection with an abun- 
dant supply of water. According to Kermey, there is 
also an electrolysis of water within the plant, and fur- 
ther experiment may prove the existence of other elec- 
trical actions. 
eg 49 ge Ss 
SOMETHING NEW ABOUT THE VOCAL MECHANISM. 

To a recent issue of the British Medical Journal 
(No. 2308) Major R. F. E. Austin, of Imtarfa, Malta, 
contributed a very interesting paper on commonly over- 
looked factors in vocal mechanism, in which he as- 
serts that the universal idea that all of us naturally 
possess either a good, bad, or indifferent voice is 
wrong, and contends that Nature is directiy responsi- 
ble for one, and one only, of these conditions and that 
the others must be attributed to man’s unconscious 
departure from Nature’s laws. It will be news to 
many that by far the greater number of us do not 
possess full control of the adductor muscles of the 
cords, and are therefore unable to place and keep the 
cords in the most appropriate position quickly. The 
author states that it is surprising what a number of 
professional voice users, as well as amateurs, fail in 
this respect. According to his thinking, the majority 
of voices are lost, not from overwork, but as a result 
of improper emission. 

Major Austin contends that, in order to obtain 
quickly the thorough control of any muscles or set of 
muscles, they should be developed by brisk movements, 
which fully contract them. In the case of the adduc- 
tor muscles of the cords, this can only be done by 
using the voice in a most inartistic although physio- 
logical manner. That is to say, words should be sung 
or spoken quickly in acute penetrating tones (“pat-a- 
wat-quack” being given as an excellent phrase for the 
purpose). The voice should be extended up and down, 
note by note, in this manner until the limits of the 
compass are reached. Classification into soprano, bari- 
tone, etc., should not be attempted before this has been 
done. 

When the singer is able to obtain acute metallic 
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ringing notes in the whole of the eompass with ease, 
the author says he should attempt to sustain the vari- 
ous vowels. In the first instance this can best be ac- 
complished by prefixing “pat-a-wat” to them, thus: 
“pat-a-wat-way,” ‘“‘pat-a-wat-wee,” “pat-a-wat-wy,” “pat- 
a-wat-woh,” etc. Afterward they must be practised 
by themselves, and when perfected, words, phrases, 
etc., should be tried in the whole of the compass. It 
should be noted that the vowel “Ah” must not be used 
until the voice is thoroughly under control. _ When 
this is so, Austin admits, there is ‘no better vowel. for 
practice, for it helps to give the open throat:so. very 
necessary for good voice production, but if used’ too 
early in the training, it tends to force the vocal cords 
apart. 

In the above method no attention is paid to breath- 
ing, the whole of the mind ‘being concentrated at first 
on getting a loud, sustained; metallic ringing «tone. 
When the habit of contracting quickly and fully has, 
so to speak, been impressed upon the adductor muscles 
of the cords, gradations of ‘tone can be carried out 
with safety and delightful’ ease, and. it will be found 
that whatever amount of ‘breathing is required for 
phrasing, etc., can now be taken in and scientifically 
dealt with without’ having to worry about - breath 
control. 

H+ 
THE RAILWAY AROUND LAKE BAIKAL., 

Lake Baikal has hitherto made a very troublesome 
break in the continuity of the great Siberian railway. 
This large sheet of water, one of the biggest lakes in 
the world, has had to be traversed: by various means, 


according to the season of the year—by steam ferry, 


ice-breaker, and, when the ice was strong enough, by 
carriage; and finally, since the outbreak of war, by 
a railway laid on the ice. This line round the. lake 
has been under contemplation from the’ outset, but 
the natural conditions of the country through which 
it had to pass offered a multitude of obstacles to the 
engineers, and several distinct plans ‘have been: under 
consideration. This should be taken as only applying 
to the section as far as Kultuk, beyond which place 
the direction of the line was decided upon-as early 
as 1899, while the former section could not be taken 
in hand till 1901. The railway was not expected to 
be ready before the beginning of next year, but the 
work has progressed so fast since the beginning of the 
war that it is now practically complete. Although 
water supply and the full complement of sidings al- 
low of fourteen trains per day in each direction, it 
was proposed to run only seven trains a day in each 
direction and to use the ferry, the arrangements for 
which have been improved, as a kind of auxiliary and 
reserve. 

The line eventually chosen is the one proceeding 
from the station called Baikal to Kultuk, and from 
thence to what is now the town of Myssowek along 
the shore of Lake Baikal. Proposals were made in 
favor of an alternative line passing over the. elevated 
country between Irkutsk and Kultuk, which at places 
rises more than 2,000 feet above the level of Lake 
Baikal, which is again some 2,000 feet above the sea. 
Among the reasons why this plan was discarded were 
the heavy gradients, in some plaees over 17 per cent; 
and the unfavorable quality of the rock. The total 
length of the shore line which was eventually chosen 
is 161 miles, while the ealculated expenditure is $27,- 
049,803, part of the aggregate expenditure including 
some works connected with the extension of the harbor 
at Tanchoi, which materially increase the capacity of 
the ferry traffic. The railway is thus the most expen- 
sive line ever built within the Russian empire, and 
the one which has presented the most serious engineer- 
ing difficulties, its building necessitating a large num- 
ber of special constructions, such as tunnels, bridges, 
viaducts, etc. The coast of Lake Baikal, from the 
mouth of the River Angara to Kultuk, a distance of 
about 530 miles, is very mountainous, the rocks‘‘in 
many places leaving but a narrow strip of foreshore, 
while in others they descend sheer into the lake, rising 
to a height of 1,000 feet above the level of the water. 
These mountains are, besides, in many places inter- 
sected by awkward crevices and clefts. On this sec- 
tion of the line there are no fewer than 32 tunnels, in 
addition to which there are 210 bridges, viaducts, spe- 
cial supports, etc. The railway, like a huge snake, 
crawls along the side or makes its way through the 
mountain in a variety of twists and bends, at one 
place having to cross an inlet of the lake. It has 
often been necessary to take special precautions against 
the falling upon the line of pieces of loose rock, as the 
mountains in this region have been much affected by 
volcanic eruptions. Water is apt to make its way 
into the tunnels from the same cause. The looseness 
of the rock in many places has also necessitated the 
bricking up of the tunnels to a far greater extent than 
was originally calculated. The amount of rock and 
earth work is enormous, the former even reaching the 
figure of 10,000 cubic sasehen (70,090 ‘cubic feet) per 
verst. 

The other section of the new line, from Kultuk to 
Myssowek, runs over an gntirely different kind of 
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country and has in every respect been much easier to 
build, nor has there been any wavering as to its direc- 
tion. Beyond Kultuk the mountains on. the whole 
recede further from the shore, leaving ample flat land 
for the railway, which, on the whole of this section, 
only passes one tunnel. On the other hand, ‘several 
large streams have to be crossed, necessitating the 
building of bridges up to 500 feet in length. The coun- 
try is almost uninhabited, and the soil is always frozen; 
the mean temperature of the year is half a degree 
Centigrade of frost. The bridges are all built of stone 
and iron, as are the viaducts. The railway has the 
ordinary Russian gage and only one line of rails, but 
the tunnels are constructed wide enough for a double 
track. The traffic, under ordinary circumstances, is 
calculated to comprise seven trains daily in each direc- 
tion, a number which, however, as already mentioned, 
can be doubled. The maximum gradient is 8 per cent 
(in the tunnels considerably less), and the smallest 
radius of curve is about 1,080 feet. 

The whole of the railway round Lake Baikal has been 
built by contractors, and has not been split up in such 
small portions as was the trans-Baikal Railway, nor 
partly built by the government itself, as was also the 
case with portions of that line, and there is every rea- 
son to believe that it has been satisfactorily con- 
structed.—London Times. 

i 
THE CURRENT SUPPLEMENT... 

The current SUPPLEMENT, No. 1536, is opened with an 
excellent article by Emile Guarini on the new Jung- 
frau locomotive. The first installment of a good review 
by Sir William H. White on submarines is presented. 
How modern geodetic rules are corrected for expansion 
of metals is explained in a thorough article. The 
methods followed in the manufacture of ferro metals 
in general, and the result of four years’ study of ferro- 
titanium in particular, are presented by Auguste J. 
Rossi. Dr. O. Schott writes on a new ultra-violet mer- 
cury lamp which is primarily intended for the produc- 
tion of therapeutic ultra-violet rays. The demands 
made upon locomotives in point of speed and tractive 
power have steadily increased. Still, their size and 
weight are limited. The efforts of locomotive builders 
have, therefore, long been directed toward increasing 
the efficiency of the steam and thus obtaining a greater 
power from a given boiler capacity. How German 
builders have used the superheater for this purpose is 
clearly explained in a well-illustrated article. The re- 
sult of an investigation of the oscillations of railway 
vehicles is published. Mr. Cowper-Coles has recently 
made a series of experiments on the electrolytic piere- 
ing of metals. These experiments are described. One 
of the men who ran the 130-mile-an-hour Berlin-Zossen 
train was an American engineer, Mr. Charles A. Mudge. 
His critical tabulation of the results obtained in that 
famous run are of interest. Charles E. Benham de- 
scribes a curious induction experiment. In the SuPPLE- 
MENT of February 27, 1904, we presented a copiously 
illustrated paper on clock escapements. In the current 
SUPPLEMENT will be found a counterpart to this paper 
on watch escapements. The usual science notes, elec- 
trical notes, and engineering notes are also published. 

at —- 
A NEW STAR. 

Harvard announces the apparent discovery of a new 
star, R. S. Ophiuchi. Miss Cannon, from an examina- 
tion of the light curves, called attention to the remark- 
able increase in the light of this star which took place 
in 1898. The star has been photographed every year 
since 1888, except 1889. The star appears to have had 
about the tenth magnitude before 1891, gradually in- 
creasing in brightness from the year 1893 to 1897. 

In 1898 it was somewhat fainter, until May 31, and 
one month later, on June 30, it was more than three 
magnitudes brighter. Then it gradually grew fainter, 


until October 8, when it was again at about the tenth” 


magnitude. During 1899 it remained faint, but in 1900 
became brighter, diminishing again to the tenth mag- 
nitude in September of that year. 

Since then the variations have been slight. An ex- 
amination of several good chart plates shows only one 
star in this position. Both spectrum and light curves 
indicate this object should be regarded as a new star 
rather than a variable star, and its, proper designation 
would be Nova Ophiuchi No. 3. The new stars of 1604 
and 1848 appeared in this same constellation. 

“qo +6+-o@__ —_—, 
METEOROLOGICAL SUMMARY, NEW YORK, N. Y., MAY, 


1905. 
Atmospheric pressure: Highest, 30.38; lowest, 29.65; 
mean, 29.99. Temperature: Highest, 80, date, 7th; 


lowest, 41, date, 2d; mean, 60.5; normal, 59.8; excess 
over mean of 35 years, + 0.7. Warmest mean temper- 
ature, 65, 1880. Coldest mean, 54, 1882. Absolute’ maxi- 
mum and minimum for this month for 35 years, 95 
and 34. Average daily temperature deficiency since 
January 1, — 0.8. Wind: Prevailing direction, South; 
total movement, 8,632 miJes; average hourly velocity, 
11.6 miles; maximum velocity, 48 miles per hour. Pre- 
cipitation, 1.12. Average for 35 years, 3.11. Deficiency, 
—1.99;\ since January 1, —4.10. Greatest precipita- 


; grains of gold per ton of gravel. 
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tion, 7.61, 1901; least, 0.33, 1903.. Thunderstorms, 13th, 
15th, 18th, 28th. Clear days, 9; partly cloudy, 14; 
cloudy, 8. 

re 
SCIENCE NOTES. 

What is believed by antiquarians to be the oldest 
paper book in existence is the “Red Book of Lynn,” 
an ancient register belonging to the Corporation of 
King’s Lynn (England). This volume is known as 
the “Red Book” from its original binding having been 
of ‘that color. The first entry is a transcript of the 
will of Peter de Thorndon, burgess of Lynn, dated 
1309; the latest entry is on folio 100, and is dated 15 
Richard II. Some fifty years ago it was repaired and 
rebound, and the leaves, which age had reduced to a 
loose, fibrous substance, were carefully resized as an 
aid to preservation. 


Pursuing his studies on the presence of methyl] alde- 
hyde in smoke, in the course of which he has estab- 
lished the fact that it is found in all usual combustions, 
M. Trillat has communicated to the Académie des 
Sciences these conclusions: Formic aldehyde exists in 
the soot of our chimneys and in the air of cities. It is 
found in noticeable quantities in the combustion of 
sugar, juniper berries, sweet roots, benzoin; in par- 
ticular, when the combustion occurs in contact with 
hot metallic surfaces, whose catalytic effect intervenes 
to increase the yield. The constant presence of formic 
aldehyde in the gaseous or solid part of fumes explains 
their disinfecting action, in which the good effects of 
formic aldehyde were utilized long before they were 
known or studied. 

M. Leduc has presented to the Académie des Sciences 
the course and results of his experiments, and draws 
the following conclusions: (1) Muscular contraction 
raises the osmotic pressure’ in the muscle; (2) this 
elevation of the pressure may excéed 2.521 atmospheres, 
2.604 kilogrammes per square meter of surface; (3) 
the elevation of the intramuscular pressure is the 
greater: as the excitations are stronger and more pro- 
longed; (4) the elevation of the osn.otic pressure in a 
contracting muscle is, for the same excitations, the 
greater as the resistance met by the contraction is the 
greater; and (5) these considerable changes of the 
osmotic pressure in « contracting muscle necessarily 
exercise a prepondcrating, if not a unique influence, 
in causing fatigue. 

Many astrononiers have sought to photograph the 
solar corona when not totally eclipsed, but have not 
secured a satisfactory result. M. Hansky, in a com- 
munication to the Académie des Sciences, describes his 
success in operating at the summit of Mont Blanc, 
where in the rarity and purity of the atmosphere the 
red rays in the spectrum are feeble as compared with 
the yellow rays and the green. By combining colored 
lenses, suitably selected, employing plates very sensi- 
tive to the red, and profiting from these facts, (1) that 
the rays appertaining to the red part of the solar spec- 
trum traverse an atmosphere without sensible absorp- 
tion or dispersion, (2) that the continuous spectrum 
ef the corona is very intense in its least refrangible 
part, and (3) that photographs render very sensitive 
the slight difference in luminous intensity of objects 
photographed, and that processes permit even of in- 
creasing these contrasts, he succeeded in photograph- 
ing the corona of the sun in the red part of its spec- 
trum. The photographs which he presented exhibited 
the solar corona with an intensity and perfection not 
hitherto attained, except during solar eclipses. 

The results of the geological surveys that were ear- 
ried out by Mr. H. H, Hayden, of the Geological Survey 
of India, who was attached to the recent British ex- 
pedition to Lhasa, have been published. From his in- 
vestigations the country is strikingly poor in minerals 
of economic value, the only one found ‘in situ being 
gold, which is obtainable in very small quantities from 
the coarse gravel beds of the Tsangpo. The largest 
yield obtained by panning was only at the rate of 28 
Concentrates were 
found to contain, in addition to much magnetite and 
zircon, a small quantity of rutile and hercynite, and 
probably uraninite. During his sojourn at Lhasa the 
geologist purchased varied samples of the gem stones 


: employed by the local jewelers, among them being 
- turquoise, 


ruby, tourmaline, emerald, and sapphire. 
The jewelers stated that all these stones were brought 


' from a considerable distance, some coming from Ladak 


and Mongolia, and others from India. Mr. Hayden 
could obtain no trustworthy information as to the ex- 
istence of any native sources of gems, and concludes 
that turquoise is practically the only native gem stone. 
He also succeeded in disproving the general belief that 
coal is to be found at Lhasa. 
Le nee eee 
The production of all kinds of rails in the United 
States in 1904 amounted to 2,284,711 gross tons, against 
2,992,477 tons in 1903, a decrease of 707,766 tons, or 
23.6 per cent. The production of Bessemer steel rails 
in 1904 amounted to 2,137,957 gross tons, against 2,946,- 
756 tons in 1903, a decrease of 808,799 tons, or over 27.4 
per eent, 
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A NEW APPARATUS FOR COALING STEAMERS, 

The problem of rapidly coaling steamships is one 
that has always presented many difficulties to those 
who have attempted to solve it. If we neglect the time 
element the difficulty of filling the bunkers of ocean 
liners is materially lessened, but as the conditions of 
modern commerce demand speed above all, it has been 


Feeding the Coal into the Buckets. 


the aim of inventors for years to design a successful 
high-speed coaling apparatus. In crowded harbors such 
as that of New York, where every inch of water front 
and pier space is invaluable, there is the added condi- 
tion tnat the space occupied by the mechanism must 
be a minimum. There are types of coaling machines in 
use at the present time which can easily handle a hun- 
dred tons per hour, but they possess, as a rule, the 
great disadvantage of being too large and cumbersome. 
Most of them, built directly upon barges, carry their 
own coai, usually about four hundred tons, and when 
this has been transferred to the vessel the entire float- 
ing apparatus must necessarily be removed before that 
particular machine can be used for further coaling 
operations. Moreover, the size of the apparatus is such 
that it cannot be placed between the ship and the pier, 
its height preventing its passing under the gangways. 
Within the last year, a new coaling apparatus, the 
invention of Mr. L. A. de Mayo, ‘ 
has made its appearance, an ap- 
paratus which seems to fill the re- 
quirements which have been in- 
dicated. In this invention Mr. 
de Mayo appears to have solved 
many of the difficulties, general and 
local, encountered in this problem. 
One of the fundamental advantages 
of the de Mayo system is its sim- 
plicity, and, as the illustrations 
show, an explanation of the me- 
chanism is almost unnecessary. 
After severe and repeated trials the 
American Line has adopted the ap- 
paratus and is using it regularly at 
its North River piers. Other steam- 
ship companies are negotiating for 
its use, and the navy departments 
of several governments have dis- 
played keen interest in the inven- 
tion. Our own government has or- 
dered two machines which are to be 
thoroughly tested by the navy. 
The machine consists of a com- 
paratively light, steel frame tower. 
Within this is an endless articulated 
steel belt carrying buckets made of 
the same material. The belt runs 
over sprockets at each end of the 
frame. Near the upper end of the 
tower between the rising and de- 
scending chains of buckets is an 
electric motor which drives a large 
spur wheel. The upper belt sprock- 
et is driven from the shaft of the 
large spur wheel by means of a 
chain. The supply current for the 
motor is taken from the dynamos 
On board the ship, and its speed is 
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regulated by a portable automatic-release starting-box. 
The weight of the entire machine of the type in use 
at present is about two tons; its dimensions are ap- 
proximately 31 x 3 x 3% feet. It has twenty-nine buck- 
ets, each of which is designed to hold a cubic foot or 
about’ fifty-six pounds of coal. A crew of six men is 
required per machine. The apparatus can be suspended 
by means of ordinary tackle from either side of 
a ship, or from the pier. Its weight keeps its 
lower end below the level of the surrounding 
coal pile, gradually lowering as this is de- 
creased. It can readily be moved in the barge 
or on the pier by four men. The narrow harbor 
barges with open loads, carrying about 400 tons 
of coal, are very well adapted for the use of the 
apparatus, and thus all available dock space is 
left free for the handling of cargo. 

When run at its highest rate of speed, the 
apparatus can deliver a hundred and eighty 
tons, of coal per hour. At this rate, however, 
there is great difficulty in economically feeding 
the coal, and the usual rate of delivery is about 
a hundred tons per hour. This rate includes a 
generous allowance for time lost in moving the 
machines from bunker port to bunker port, and 
shifting from one barge to another. As a rule, 
three or four of the machines are used on each 
side of the ship. In case of necessity eight ma- 
chines on each side could be placed, and in this 
case a vessel of the size of the St. Louis or St. 
Paul could easily be coaled in ten. hours. In 
the old manner of coaling with steam-hoist 
buckets, seven men could handle fifteen tons 
of coal per hour. The advantage of the new 
system over the old is too apparent to need com- 
ment. 

With the old system just mentioned, large 
quantities of coal were lost, falling overboard 
either when the buckets were hoisted, or while 
they were being emptied. In the de Mayo ap- 
paratus, the coal travels from the barge to the 
bunker entirely within inclosed passages, for 
though the illustrations show the machines as 
partially open, they are ordinarily enveloped in 
tight canvas jackets, only the lower extremity, 
where the coal is shoveled into the buckets, remaining 
uncovered. A further great advantage arising from 
this is the almost perfect elimination of the coal dust. 
The officers in charge of vessels that have used this 
apparatus are very enthusiastic over this advantage of 
the de Mayo system, for the clouds of coal dust inci- 
dent to the period of taking in coal in the old way sadly 
interfered with the spick-and-span appearance of the 
ship. 

8 
Peat as a Paper-Making Material, 

About two years ago in Scotland and Ireland there 
was a revival of interest in the utilization of peat as 
a material for making paper, book board, etc. The 
failure of many previous undertakings, large and 
small, did not deter capitalists from investing in new 
plants, two of which have been operating for some time. 


Three of the Machines in Use, Showing Method of Suspending Them from the Vesse1. 


THE DE MAYO APPARATYS FOR COALING STEAMSHIPS, 
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The principal product is wrapping paper. It cannot be 


said that the industry is as yet much beyond the ex- 
perimental stage, nor that any very important results 
are promised. 

The difficulties that beset the earlier experimenters 
have not been wholly overcome and are still serious 
drawbacks to the economical use of peat. 


They are: 


Upper End of Framework, Showing Driving Metor and 


Gear. 


(1) The troublesome and expensive process of getting 
rid of dirt, requiring a large amount of soda in the 
boiling vats; (2) lack of sufficient fiber in peat, necessi- 
tating the addition of other material, such as old gunny 
bags, ropes, hemp, etc., to make paper that will serve 
the ordinary purposes of grocers, dry goods merchants, 
and other tradesmen, my information being that little 
of the peat paper now put on the market is more than 
75 per cent peat; and (3) the apparent impossibility 
of bleaching the peat pulp to a satisfactory extent, 
which means practically that only brown paper can be 
produced. 

In view of these obstacles and of the low cost of 
manufacturing paper from straw and wood pulp, Ger- 
man straw paper selling in this market at $3: per ton 
of 2,240 pounds, it is not a cause for surprise that the 
progress of the peat-paper industry has been slow. One 
merit claimed for peat paper may 
lead to its extensive use for certain 
purposes—the manufacturers say 
that it will not harbor moths.—Rw 
fus Fleming, Consul. 

Wherever you find machinery, 
there it is necessary to reckon with 
friction; it is a great dissipator of 
energy, and heat is produced. To 
the uninitiated the slight modifica- 
tions in an alloy do not seem of 
enough importance jo be noticed. 
Those who have made a careful 
study of alloys find that just this 
feature may work direful results. 
M. Bischoff states that he can detect 
the deteriorating effect of one part 
tin upon ten million parts of pure 
zinc. Mr. Thurston found half of 
a per cent of lead to reduce the 
strength of a good bronze nearly 
one-half, and to affect its ductility 
to an almost equal extent. The suc- 
cess of an anti-friction alloy de 
pends largely upon the combination 
in suitable proportion of the metals, 
producing a well-balanced alloy. An 
anti-friction metal, which has 
proved an unqualified success and 
stood the most crucial tests in ac- 
tual service, is worthy of careful 
study. One of the more recent of 
these alloys is called cosmos, and 
has proved to possess certain ex- 
traordinary qualities. This alloy 
not only reduces friction and lubri- 
cation, but it sustains, within rea- 
sonable limits, great pressure with- 
out undue abrasion or compression, 
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WHERE WAS THE CAMERA SET UP? 
BY WILLIAM F. RIGGE, 8. J. 

In a former issue of this journal (September 24, 
1904) I solved the problem as to when this photograph 
of the Creighton University Observatory (at Omaha, 
Neb.) was taken. In the present one I wish to find 
where the photograph was taken from, that is, to de- 
termine the exact spot at which the 
camera was set up. The solution 
of this problem is much easier than 
that of the first, and that in prac- 
tice as well as in theory. 

There are in general, I might 
say, two methods of solving the 
present problem, the physical and 
the mathematical methods. The 
physical method would consist in 
walking toward or away from the 
building, and by a careful scrutiny 
of the view it presents to the eye, 
to find the spot from which this 
view is identical with that shown 
on the photograph. This method 
might be capable of giving very 
good results. But as its principles 
are not evident, there is nothing to 
be learned from it. Moreover, the 
solution it offers would become im- 
possible, when this access to the 
building for some reason or other 
becomes impossible. 

The mathematical method makes 
use of the principles of perspective, 
and obtains its results from a few ° 
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and due north and south and projected into the point, 
O, itself. Hence, if we measure the distance of the 


point, O, almost at the very edge of the door frame, 
from the middle of the door, which is due south of 
the center of the equatorial room, we can determine 
how far the camera was set up west of the center of 
This measurement may be executed either 


the dome. 


461 


AO 
As the ratio —— is the same on the photograph as it 
AB 

is on the building, the problem is thus very much sim- 
plified in practice, since all we need for its solution are 
the length of C B measured on the roof, and the lengths 
of AO and AB measured on the photograph on any 
scale whatever. The edge of the 
roof, C B, was found to be 47 feet 
10% inches, and 40 and AB on 
the photograph were found to be 
11.31 and 2.96 respectively on a 
scale of fifths of an inch. Hence by 
proportion OD is equal to 68 feet 
2% inches. As the cornice over- 
hangs 754 inches, the distance of 
the optical center of the iens from 
the south front of the transit room 
was 68 feet 10 inches. By addition- 
al measurement we find that the 
camera was_set up 72 feet 7 inches 
south of the center of the dome, 
which is the third co-ordinate, or 
64.ft..7 in. south of front door. 

We can now also find the focal 
length-of the lens. Knowing that 
twenty-five bricks at the front door 
measure 7214 inches in reality and 
1% inches on the photograph, we 
see that the photograph reduced the 
size of this object 57.8 times. ‘Then 
on Fig. 2, where the _ triangle, 
DE F, has been enlarged ten times, 
we have a proportion similar to 


simple measurements executed’ up- AO OD 
on the building and upon the pho- z WHERE DID THE PHOTOGRAPHER STAND WHO TOOK THIS PICTURE? —— =—, that is, we divide thc 
tograph. In case it should be im- EF DE 


possible to‘obtain these measures from the building 
itself, its plans, elevations, or at least the necessary 
specifications, must be supposed to be optainable. To 
explain this mathematical method is the purpose of the 
présent article. 

We begin our attack upon the problem by determin- 
ing the position of the horizon line, H R, upon the pho- 
tograph, that is, of the line which is on a level with 
the camera. As the equatorial room of the Observatory 
is circular in shape, each horizontal row of bricks and 
each mortar line is in reality a circle. But as the eye, 
or the camera, can be on a level with, or in the plane 
of, only one of them, this one alone must appear on the 
photograph as a straight line, while all the rest must 
appear to be more or less curved. For this reason the 
horizon line, H R, must not only run perfectly straight 
through a row of bricks or a mortar line across the 
whole building and across all buildings, whatsoever 
their shapes may be, shown on the same photograph, 
but it is also the only line that can be so drawn. In 
our case this horizon line runs through the middle of 
the seventh row of bricks above the water table of 
the equatorial room. Measurement upon the building 
then shows that the camera was 18% inches above the 
level of this floor. 

By the principles of perspective, all lines parallel 
to one another in space will meet, if produced upon 
the photograph, at a certain definite point, called the 
vanishing point. If the lines are horizontal, this point 
must be on the horizon line, H R. As we wish to find 
the distance the camera was set up in front, or south, 
as well as east or west, of the building, we select the 
horizontal lines running north and south. Unfortu- 
nately, the present photograph has only one such line 
to offer, but that 


one is well de 
fined, and it is 
amply sufficient 


for the purpose. 
This is the line 
A B, the west edge 
ofthe roof of the 
transit room, the 
edges of the tran- 
sit shutters not | 
being judged suf- 
ficiently reliable 
for the present 
determination. We 
produce the image 
of the line AB 
on the photo- 
graph until it in- 
tersects the hori- 
zon line, HR, in 
the vanishing 
point, O, through 
which the verti- 
cal line, V P, may 
then be drawn. 
It is plain that 
the line drawn 
from the camera 
to the point, O, is 
also horizontal 


upon the door itself or upon its image on the photo- 
graph, since we know that here the scale gives us 18% 
inches as the distance from the horizon line, HR, to 
the water table of the building. The- result is that 
the camera was set up 15% inches west of the center 
of the dome. This is therefore our second co-ordinate. 

The next part of the problem is to determine the dis- 
tance of the camera from the front of the building. 
Let us imagine a plane drawn in space through the 
edge of the roof, A B, and the point, O. This will give 
us Fig. 2. D is the camera, that is, the optical center 
of its lens. O and B are the corresponding points O 


i") r 
How the Distance of the Camera from the Front 
of the Building was Determined. 


and B on the photograph. C is the true place in space 
of the point, A, that is, of the north end of the edge of 
the roof, and A is its apparent place as seen on the 
photograph. The plane of the photograph is perpen- 
dicular to the line O D at the point, O, and hence 0 D 
is the distance due south of the optical center of the 
lens from the south end of the edge of the roof, B. 
In Fig. 2 we have two similar triangles, AOD and 

ABC, and hence the proportion: 

AO OD AO 

—_ —=—_, whence 0 D=—_CB. 

AB CB AB 


THE RECENTLY COMPLETED AERIAL FERRY AT DULUTH, 


distance of the camera by 57.8, and get HD=13.47 
inches as the effective focal length of the camera for 
this photograph. Erecting a perpendicular 13.47 
inches long to the plane of the original photograph 
at the point, O, we are in a condition to reconstruct 
the whole observatory in all its three dimensions. 

The solution presented in this article supposes that 
the plane of the photograph, the picture plane as it is 
called, was parallel to the front of the observatory, 
that is, at right angles to the line running from the 
camera to the point, O, instead of to the center of the 
picture, that is, the point half-way between H and R. 
A's the latter position is the usual one for a plate, and 
was therefore most probably the actual one in this in- 
stance, the picture plane made an angle of about 8 de- 
grees with the front of the observatory. Hence, all 
lines parallel to H R were shortened very nearly in the 
ratio of the cosine of 8 degrees, that is, about one per 
cent, a quantity too small to affect the results. 


8 
AN ELECTRICAL AERIAL FERRY. 
BY FRANK C, PERKINS. 

The aerial ferry at Duluth, the first structure of its 
kind in this country, has been completed and is now in 
operation. 

The suspended ferry car has a normal speed of about 
four miles per hour, but the electrical motors and driv- 
ing equipment are capable of propelling the car at 
twice that speed should it become desirable, and the 
passage of the canal can be made by the suspended 
ferry car in slightly over one minute. 

There are two electric motors, each of 50-horse-power 
capacity, located under the floors of the car. These 
electric motors operate two drums, each of which is 
9 feet in diameter, 
and on these 
drums are wound 
cables 1 inch in 
diameter, extend- 
ing to the truss 
and then over idle 
wheels 9 feet in 
diameter throush 
the inside of the 
lower chords to 
tower, where they 
are fastened, and 
thus produce the 
motion which 
causes the car to 
travel across the 


canal. 

The canal was 
adopted by the 
United States 
government about 
four years ago, 
increasing its 


width from 240 to 
890 feet, and con- 
structing perma- 
nent piers of crib- 
work and con- 
crete. Minnesota 
Point was con- 
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verted into an island by the opening of the canal, and 
the city accepted the responsibility of providing the 
inhabitants with adequate communication with the 
mainland. A rowboat ferry was first maintained, and 
finally a steam ferry for the transportation of passen- 
gers and freight across the canal was substituted. 

The imperative necessity of better communication 
with the Point at a less cost than was being paid for 
the steam ferry service resulted in the inception of 
the aerial bridge scheme. 

The idea of the aerial bridge over the Duluth ship 
canal was received with favor by the United States 
War Department, and a bond issued by the city of 
Duluth for the amount of $100,000, the estimated cost 
of the structure, was sanctioned by the State legisla- 
ture, and approved by the citizens, and a general speci- 
fication and contract was prepared and let for the erec- 
tion or the bridge about four years ago. 

A most ingenious arrangement of the track has been 
provided to carry the car and hangers. It is inclosed 
on three sides within the box section of the lower 
chord, and therefore there is no danger in the winter 
of its becoming coated with sleet or snow. Within the 
chords there are four rails, two in each, with thirty- 
two wheels arranged in pairs rolling on the rails and 
carrying the truck, eight pairs of wheels being em- 
ployed on each lower chord. The friction of all the 
working machinery is reduced to a minimum, as the 
bearings of these wheels as well as those of the drums 
and idlers are of the roller type. It is stated that the 
cost of operation of this electrically-operated aerial 
ferry bridge will not exceed $7,500 per annum, includirg 
the interest on the bonds, which will result in a sav- 
ing of one-third the cost of the steam ferryboat service 
previously mentioned. 

The four principal piers nearest the canal rest on 
erillage, which is secured on the tops of pilings, driven 
85 feet below the level of the lake, while in the founda- 
tions of the bridge there are 730 tons of concrete in the 
eight piers which extend below the water level of Lake 
Superior. The towers are held in position by twenty- 
four anchor bolts, 
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THE FINISH OF THE OCEAN YACHT RACE. 

From whatever point of view we look at it, the 
ocean yacht race for the cup presented by the German 
Emperor must be regardea as a brilliant success. Not 
only was the record for the eastern passage broken, 
but the winning yacht also broke the record for the 
longest day’s run. The “Atlantic” won the Emperor’s 
cup in brilliant fashion, crossing the ocean in 12 days, 
4 hours, 1 min. in spite of the fact that she was sub- 
jected to an exasperating delay by running into what 
was almost a flat calm near the finish, in which she 
took eleven hours and forty-one minutes to sail forty five 
miles. Had the wind held true, so that this last stretch 
could have been sailed at her average speed of 10.5 
knots per hour, she would have made the run in 11 
days and 21 hours. As it was, the performance is an 
extremely brilliant one and reflects the greatest credit 
on her talented designer, Mr. William Gardner, of this 
city, and upon Capt. Barr, of “America” cup fame, 
who was engaged specially for the race. The single 
day’s run of the “Atlantic” of 341 miles made on May 
24 is, indeed, a most extraordinary performance, for 
she thereby surpasses the previous record of the 
schooner “Dauntless,” made in 1887, by thirteen hours. 
As the yacht was sailing against the sun, the time from 
noon to noon was, of course, less than twenty-four 
hours, and her average speed works out at over 14% 
knots an hour. The best previous record over the 
course sailed by the ‘Atlantic’ was that of the “Endy-- 
mion,” which in favorable winds sailed from Sandy 
Hook lightship to the Needles in 13 days, 20 hours, and 
36 minutes. The “Atlantic,” after passing the stake- 
boat at the Lizard, sailed on to Southampton, which 
she reached on the afternoon of May 31, well within 
the “Endymion’s”’ figures. 

We stated in our description of the start of the race 
that the positions of the yachts a few hours after the 
gun were probably prophetic of their positions at the 
finish, and with the exception of the “Ailsa” and “Val- 
halla,’ which have changed places, this proved to be 
true. The ‘Ailsa,’ which was first over the line, seem- 
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were all between two and three hundred knots; and on 
three days she made respectively 308, 318, and 341 
knots, this last being the world’s record. The “Ham- 
burg” also on three days exceeded 300 knots, making 303, 
306, and, on the 29th, 312 knots in the twenty-four 
hours. The “Hamburg” sailed the longer course, 
and this is due to the fact that while the “Atlantic” 
followed approximately a great circle starting from 
latitude 42 north, the “Hamburg” held a more 
southerly course, probably to avoid the ice, being in 
longitude 50 about 120 miles to the south of the 
course sailed by the “Atlantic,” then crossing that 
vessel’s course, until in longitude 26 she was about 80 
miles to the north of it. 

Although for the greater part of the race the yachts 
had a fair wind and were sailing with started sheets, 
they seemed to have experienced every variety of 
weather from a calm to a full gale. On the “Atlantic” 
on the day when the great run of 341 miles was made, 
reefs had to be tied down, as the wind steadily in- 
creased to a gale, and on the following day oil bags 
had to be put over the bow to keep the seas from break- 
ing aboard. The ship made excellent weather, al- 
though the foam was knee-deep at the wheel. On May 
26 a whole gale was blowing; two steersmen had to 
be lashed to the wheel to keep them from being washed 
away and three oil bags were carried over the star- 
board side. The “Atlantic” finished at 9.16 P. M. on 
May 29, the “Hamburg” at 7.22 P. M. on May 30, and 
at eight minutes past eight on the following night, 
May 31, the full-rigged ship “Valhalla” passed the fin- 
ish line. Her time for the whole voyage was 14 days, 
2 hours and 53 minutes. She was followed an hour 
and a half later by the schooner “Endymion,” whose 
time was 14 days, 4 hours and 19 minutes. Close at 
her heels came the “Hildegarde,” 14 days, 4 hours, and 
53 minutes; then the “Sunbeam,” 14 days, 6 hours, 25 
minutes, and the “Fleur-de-Lys,” 14 days, 9 hours and 
33 minutes. The yawl “Ailsa” finished on the morn- 
ing of June 1, at 4.25 A. M. and she was followed 
by the three-masted auxiliary schooner Utowana at 

: 5.06 A. M. The 


each of which 
measures 2 inches 
in diameter, and 


fastened by large 
washers to the 
bottom of the pier. 
There is a clear 


Dynal Se a Cre ii day. The last to 


“Thistle” crossed 
the line at 12.44 
P. M. on the same 


finish was the big 
bark “Apache,” 
which evidently 


height above the SCOTIA 
ordinary stage of 


Lake Superior of 


did not meet with 
winds strong 
enough to suit her 
very moderate rig. 
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riers’ Association 
to permit the pas- 
sage of the high- 
est masts. The to- 
tal height of the highest part of bridge above the water 
is 186 feet, and the depth of the truss at the center is 
51 feet, while the width center to center of the trusses 
is 34 feet, the clear span being 393.75 feet. 

It is stated that the car will carry a loaded double- 
truck street car, 350 passengers, and two loaded wagons 
with teams, which is equivalent to about 63 tons, with 
perfect safety. The car platform measures 50 feet 
long and 34 feet wide, and contains two inclosed cabins 
finely finished, 30 feet long and 7 feet wide, in addition 
to the space for two wagons and a street car. The bot- 
tom of the car is elevated above the United States gov- 
ernment piers a height of 6 feet, and it rests entirely 
overland when at rest at either end of the bridge, so 
that there is no obstruction or menace in any way to 
navigation. In the construction of this bridge 1,400,- 
000 pounds of steel were required. Before the last 
45-foot piece of steel was to be placed in position, it 
was found that the opening was 3 inches too narrow. 
The workmen stood guard with tape lines at a height 
of 135 feet, while both halves of this massive struc- 
ture were tilted back to enlarge the opening. 

a ee 
Opening ef Lewis and Clark Centennial Exposition. 

The Lewis and Clark Centennial Exposition was teleg- 
raphically opened by the President of the United States. 
There were present representatives of the State of Ore- 
gon, House of Representatives and Senate, the army 
and navy, and various Western States. 

The prelude to the actual opening ceremonies con- 
sisted of a military parade, a pageant of federal and 
State troops, led by Vice-President Fairbanks, the Con- 
gressional party, visiting governors, and other digni- 
taries and the exposition officials. 

Portland is rather ‘hurrying her celebration. Lewis 
and Clark did not come out ypon the Pacific coast until 
November 7, 1806, so that the fair is opened more than 
a year ahead of time. The Lewis and Clark expedition 
was the necessary sequel and corollary of the Louisiana 
Purchase. That purchase carried the western boundary 
of the United States to the summit, the watershed, of 
the Rocky Mountain range. 
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ed, after a couple of hours sailing, to hold the third 
position with ease. But she evidently could not com- 


pete with the more sturdy cruisers under their own | 


conditions, and fell to the rear, while the “Valhalla,” 
which started something like an hour behind her com- 
petitors, surprised the yachting world by working 
her way through the fleet and finishing in third place. 

The performance of the single German entry, the 
schooner “Hamburg,” was exceedingly meritorious, as 
will be seen by a comparison of her log with that of 
the “Atlantic.” Although the full log, giving the 
weather encountered by the two yachts, is not yet avail- 
able, a dispatch sent by one of the guests on the “At- 
lantic’ shows what splendid work the ‘‘Hamburg” 
was doing during the first day of the race. It seems 
that about half-past five o’clock on the evening of the 
17th, and in a freshening wind and roughening sea, the 
“Hamburg” was about a third of a mile astern of the 
“Atlantic” and “holding on like a bulldog.” By six 
o’clock she had gained until she was just abeam, and 
had weathered the port side of the American yacht. 
“Every stitch of canvas was set that could be spread 
and sheets trimmed flat. The water was boiling in our 
lee scuppers,” says the same authority, “and the crew 
in oilskins and sou’westers were lying close up to the 
weather rail. We felt then that it was nip-and-tuck.” 
At nine o’clock the “Hamburg” was a third of a mile 
to windward and a little ahead, from which it is evi- 
dent that to windward, in a roughish sea, the Watson 
schooner proved rather more than a match for the 
“Atlantic.” As soon, however, as the wind drew 
around to north and west, and sheets were started, the 
ereater length and large sail spread of the American 
boat began to tell, and as the logs of the two vessels 
show, the “Atlantic” drew steadily away from her Ger- 
man rival and made steady gains to the end of the 
The first day out the “Hamburg” ran 142 
miles, the “Atlantic” 166 miles. The second day the 
“Hambure’s” run was 216 knots, that of the “At- 
lantic”’ 212 knots. With the exception of the 22d, on 
which the “Atlantic’ encountered light airs and a 
period of calm, making only 112 knots, her day’s runs 


course. 


having great eco- 
nomic value has 
been acclimated 
in the_ experi- 
mental gardens of Bordeaux. It is a native of Da- 
homey and very prolific. The leaves of the plant can 
be used as a substitute for spinach, and the tubers, 
containing a higher percentage of sugar than beets, are 
fine flavored and make exceptionally good food for live 
stock. At present the authorities have only a limited 
quantity of tubers, and as these are to be used wholly 
for reproduction it will not be possible to obtain sam- 
ples for American experimenters until next year. A 
few hundred “sprouts” have been distributed among 
French agriculturists. A box containing ten of these 
“sprouts” has been placed at the disposition of the 
American consul, as the representative of the Smith- 
sonian Institution, but as the young growths are ex- 
tremely fragile and very susceptible to changes of tem- 
perature it is feared they may not survive transit to the 
United States, however well they may be packed.—Al- 
bion 'W. Tourgée, Consul, Bordeaux, France. 


———__-—- «+ 8 +e 


A New Tool Steel. 


A new tool steel has been placed on the market by 
a firm of Sheffield makers. Among its advantages it 
is stated that for hardening the steel only requires 
to be heated to a bright red, and allowed to cool in the 
air, when it is ready for use. It can be reannealed, 
according to the makers, simply by heating the tool to 
a cherry red, allowing this to become a dark red, and 
then plunging into water. It then becomes quite soft. 
In a test with twist drills, this steel drilled 49 holes 
in steel of 0.49 per cent carbon, each 1.53 inehes diam- 
eter and 1% inches deep, at an average speed of 25 
seconds each, and after the test was still in good con- 
dition. 

0 
Erratum, 

Through an error the article published in the Scren- 
TrrIc AMERICAN for May 27 on “Plasing of Printed Mat- 
ter on Finished Lantern Slides” was credited to Mr. J. 
A. Honeking. The author of the article is Mr. J. A. 
Stoneking. 
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THE BATTLE OF THE SEA OF JAPAN, 

The battle of the Sea of Japan is destined to go down 
into naval history as one of the most momentous sea 
fights that has ever determined the destinies of na- 
tions. It was a three days’ struggle, that commenced 
on the afternoon of May 27, continued through the 
night to the following Sunday morning; was waged 
in its various phases throughout that day and night, 
and was only concluded on the following morning by 
the capture or sinking or flight of the last of the great 
Baltic fleet. Of this formidable fleet but one vessel of 
any size or importance, the “Almaz,” a fast, 3,000-ton 
cruiser of the “Novik” type, is known definitely to 
have escaped to the home port of Vladivostock. It 
was a fair “stand-up” fight between two antagonists, 
who had been preparing for each other in the expecta- 
tion of just such a meeting as this for many long 
months preceding. On paper, at least, they were fair- 
ly equal in strength—that is, if the comparison be 
made on the basis of displacement, number of ships 
engaged, total weight of armor, and total weight of 
broadside fire delivered. But on this basis only can it 
be said that there was any equality. For while the 
Japanese fleet was homogeneous, and embodied in its 
make-up, in their proper relative proportion as to 
numbers, all the component elements of battleships, 
armored cruisers, protected cruisers, scouts, destroyers, 
end torpedo boats, that should go to form the com- 
position of a modern fleet, the Russian fleet consisted 
of a heterogeneous collection (if we except their four 
splendid battleships of the ‘‘Borodino” class) of ves- 
sels of widely different type, age, and speed—a fatal 
defect, that undoubtedly had much to do with the 
awfui disaster that overtook it. It is quite a question 
whether Rojestvensky would not have made a better 
fight with his five modern 18-knot battleships, had he 
not been encumbered with the three low-speed coast- 
defense ships of the “Admiral Apraxine” type, and the 
three obsolete armored cruisers ‘Nakhimoff,’ ‘“Dons- 
koi,” and “Monomakh.” Had it not been for the pres- 
ence of this “old timber,’ with its small coal supply 
and limited radius, Rojestvensky would doubtless have 
passed into the Pacific, south of Japan, and attempted 
to gain Vladivostock by way of the Pacific Ocean. The 
coast defense vessels and older cruisers, however, 
could not carry sufficient coal for so long a trip, and 
it was out of the question for him to encumber him- 
self, on his final dash, with colliers. Hence, in mak- 
ing the last move of this forlorn hope, there was noth- 
ing for him to do but dispatch his transports and 
colliers to the Chinese coast, and steam north in the 
attempt to force the passage of the Korean Straits. 

And just here let us pay a fitting word of:tribute 
to the part played by the two admirals in the months 
leading up to the final tragedy of this naval war. In 
our admiration of Togo, we are in danger of forget- 
ting the unparalleled feat performed by Rojestvensky 
in bringing a fleet of half a hundred vessels intact 
through a voyage equal tc nearly three-quarters the 
circumference of the globe, and being able to con- 
front the victorious Japanese, flushed with recent vic- 
tories, with a battle array which seemed approximately 
equal to their own. The continuous mental strain and 
the ever-present apprehensions of that extraordinary 
voyage can only be fully appreciated by the brother 
officers of Rojestvensky throughout the world. For, 
it must be remembered, there were three separate 
fleets: sailing over three different routes that had to be 
gathered at certain rendezvous; that they were de- 
pendent for their mobility upon hundreds of transports 
and colliers, all of which were liable to capture by the 
enemy; and that from the time of setting out from 
the Baltic until the enemy was sighted on that fatal 
Saturday afternoon, Rojestvensky and his officers did 
not know but that at any moment the enemy might be 
encountered in force, or a death-dealing torpedo flotilla 
might launch its fatal strokes in a night attack. More- 
over, it was known from the very start that there was 
no friendly port in which harborage might be sought 
for refitting or repair; that the only port of refuge 
was a single harbor in the far North, barring the path 
to which lay a victorious and confident enemy that 
had never known defeat. Too much praise cannot be 
given to Rojestvensky for his successful navigation 
from:the Baltic to the Sea of Japan, and for the bold 
attack that he launched at the Japanese fleet on ground 
that had been carefully chosen by themselves. Of his 
tactics. in the actual engagement it is too early to 
speak. We shall have to await the coming of fuller 
details, before it can be determined whether, having 
no alternative but to force the passage of the straits, 
the disposition and tactics of the Russian admiral were 
commendable or not. Once in the fight, however, 
Rojestvensky fought with all the heroic tenacity of 
his race. His flagship was sunk beneath his feet, and 
he was finally captured on the destroyer to which he 
had been transferred in a sorely wounded condition. 

Of Admiral Togo it must be admitted that the self- 
restraint with which he awaited the coming of the 
Russians after they had been sighted in the Malacca 
Straits ‘is fully as admirable as the terrific but well- 
contvolled fury with which he attacked them in his 
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RUSSIAN SHIPS SUNK AND CAPTURED AT THE BATTLE OF THE SEA OF JAPAN. 


* Vessels Lost. 


Displace- |... 49. 
Name. Class. ment, spo, nf Armainent. Crew. 
Tons. \ as i fr H 
ge SS he ma 2 Sukh ie 
Kniaz Suvaroff.............4. Battleship...... Soe astisied 18,566 18.0 |Four 12-in., twelve 6-in., four torpedo tubes... ...... 750 
lmperator Alexander III....}Battleship.... eae 13,566 180 {Four 12-inch, twelve 6- inch, four torpedo tubes..... 750 
Borodino ............ cee eee eee Battleship 3,566 18.0 }Four 12-inch, twelve 6-iuch, four torpedo tubes ...... 1B) 
Osliabia...... 06. eee c eens eee Battleship................ 12,674 18.3 {Four 10-inch, cleven 6-inch, six torpedo tubes ....... 732 
Sissoi Veliky...+....006 eseeee.| Battleship. 9,000 16.0 }Four 12-inch, six 6-inch, six torpedo tubes............. 550 
Navarin...... 2... Battleship ..... 10,000 16.0 {Four 12-inch, eight 6-inch, six torpedo tubes....... €30 
Admiral Nakhimoff Armored cruiser. 8,524 18.5 |Kight 8-inch, ten 6-inch, four torpedo tubes . 567 
Dmitri Donsko1 Armored cruiser. 5,880 15.2 {Six 6-inch, ten 4.7-inch, four torpedo tubes 510 
Vladimir Monomakh. Armored cruiser. 6,000 15.2. | Five 8-inch, twelve 6-inch, two torpedo tub 550 
Admiral Oushskoff... Coast defense shi 648 16.0 |Four 9-inch, four 6-inch, jour torpedo tubes. 318 
Izumrud.......0 2... .|Protected cruiser.. 3,206 22.) {six 4,."-inch, five torpedo tubes 340 
Svietlana. .............02.... Protected cruiser....... 3,900 20.2 360 
Destroyers, six. 
One rerair ship. Fa a 
Pare: ee i =. a a 
Vessels Captured. ¢ * 

Orel........ deed sok Stellan es Battleship.... 18.516 18.0 |Four 12-in., twelve 6-in , four torpedo tubes (2submerged) 740 
Imperator Nikolai L. -{Battleship.... 9,672 14.8 {Two 12-inch, four 9-inch, eight 6-in., six torpedo tubes 604 
Gen, Ad. Apraxine..... -|Coast defense ship....... 4,126 15.0 jThree 10-inch. four 6-inch, four torpedo tubes 318 
Admiral Seniavin......,,....)Coast defense ship....... 4,792 16.0 | Four 9-ioch, four 6-inch, four torpedo tubes. ........ 318 
BiedOVY......6 .. ccc cee sees .. |Destroyer... ........ +: 350 22.0 {Torpedoes and quick-firers...............22 cece eee eee 1L0 


own chosen place. It is one of the marvels of the 
Japanese race that they combine such wide extremes 
of character. Fierce as a tiger in attack, they can 
be as patient in waiting the critical hour to strike. 
There were the strongest motives to induce Admiral 
Togo to go to the southward, meet the Russians in 
their scattered condition, and defeat them in detail. 
Not only the amateur strategist, but pretty nearly 
every naval expert who has spoken his mind, here and 
in Europe, predicted a battle in the Malacca Straits 
or the Chinese Sea, and the gradual decimation of the 
Baltic fleet as it struggled northward toward Vladivo- 
stock. Why, it was asked, do not the Japanese send 
their swift cruisers to intercept the colliers, upon 
which Rojestvensky depends so absolutely for .the 
mobility of his ships? Why does not Togo attack the 
first division of the fleet, before it is strengthened by 


- the re-enforcement of Nebogatoff and his squadron of 


ironclads and armored cruisers? Why does he not 
place his torpedo flotillas in some sheltering bay or 
inlet, and make a dash upon the fleet as it passes in 
the night? 

The answer to these questions was made many 
months ago, when one of the officials in Tokio—we 
forget his name—on being asked if he thought the 
Baltic fleet would come out, significantly remarked, 
“We sincerely hope it will.” .In the light of subse- 
quent events, it can scarcely be doubted that imme- 
diately upon the fall of Port Arthur and destruction 
of the first eastern squadron, Togo and his officers 
were anxious that Russia would dispatch to the Far 
Hast every vessel that she could possibly get in com- 
mission; for there can be little doubt, judging from 
their evidently pre-concerted plan of enticing the Rus- 
sian fleet into the Sea of Japan, that they were per- 
fectly satisfied that every ship that left the Baltic 
would be a ship lost to the Russian imperial navy. 


That they were right was proved with a completeness 


that must have astonished even the Japanese them- 
selves. For out of that awful tragedy in the Sea of 
Japan there escaped to Vladivostock a solitary cruiser 
and one or two torpedo boats, to tell of the final ob- 
literation not merely of the Russian fleet, but of the 
Russian navy itself—for outside of a few modern bat- 
tleships locked up by treaty in the Black Sea, Russia’s 
modern navy does not exist. Except for a few obsolete 
cruisers and battleships in the Baltic, and two or three 
battered cruisers at Vladivostock, Russia is to-day 
literally without a navy that she can use on the high 
seas. 

The more complete story of the battle of the Sea of 
Japan must be reserved for a later day. From what 
has come to hand we know that Togo had taken sta- 
tion at the harbor of Masampho on the coast of Korea. 
His fleet consisted of four first-class battleships, one 
coast-defense vessel, eight armored cruisers, eleven 
protected cruisers, and four scout cruisers of between 
two and three thousand tons displacement. Of de- 
stroyers he had from twenty to twenty-five, and double 
that number of torpedo boats. Add to these possibly 
half a dozen submarines and twenty to thirty auxil- 
iaries, and we have the total of the Japanese fleet. 
Against this Rojestvensky was advancing with eight 
battleships, of which five were modern, three coast-de- 
fense ships, three armored cruisers, and six protected 
cruisers. He probably had about a dozen torpedo-boat 
destroyers, two hospital ships, a repair ship, and a 
tank vessel. The Russian fleet was sighted at six 
o'clock on the morning of the 27th of May between 
Goto and Quelpart Islands, entering the Korean 
Straits, in double column, the battleships forming the 
starboard column, and the coast defenders, armored 
cruisers, and protected cruisers the port column. On 
the Japanese scouts getting in touch with the Rus- 
sians, Admiral Togo was informed, by wireless teleg- 
raphy, of their approach, and the Japanese fleet moved 
eastwerd across the northerly end of Tsu Island, and 
turned south so as to bar the narrow strait between 
Tsu Island and the Japanese coast. Rojestvensky en- 
tered the eastern channel, and steamed steadily ahead 


* The cruisers Jemtchug, Oleg and Aurora escaped to Manila. 


in the direction of the approaching Japanese fleet. 
Admiral Togo turned, and placing his fleet parallel with 
the Russians and apparently to the westward of them, 
repeated his usual tactics of a long-range running fight. 
His position gave him the great advantage that being 
to the westward of the Russians, the latter were at 
the enormous disadvantage of having the sun directly 
in their eyes. The effect of the Japanese fire was soon 
apparent and Rojestvensky’s flagship, ‘“Kniaz Suva- 
roff,’ settled by the head and finally sank. The Japa- 
nese apgear to have gradually enveloped the Russians, 
and when they had shaken their morale and thrown 
their line into disorder, they drew in to closer range 
and began to wreck the ships piecemeal with an aecu- 
rate and fearfully effective gunfire. The ‘Borodino” 
had her forward turret wrecked, her ammunition 
hoists shot away, 400 of her crew disabled, and finally, 
after being repeatedly hulled, was sunk by a torpedo. 
The “Alexander III.,” “Osliabia” and “Navarin” shared 
her fate. Then night came down on the tragedy, and 
under its pall the torpedo divisions dashed in upon the 
huddled and disorganized Russians. 

Meanwhile the contending fleets were moving to the 
northward, and at dawn the battle seems to have re- 
solved itself into a veritable melée. Admiral Rojest- 
vensky,-who had been taken off the sinking ‘Suvaroff’” 
by a torpedo boat, was. overhauled and captured by 
one of the Japanese destroyers. Admiral Nebogatoff, 
with his coast defenders and the battleships “Orel” 
and “Nikolai I.,’ managed to get as far north as tha 
Liancourt Rocks, where, after the loss of the coast 
defender ‘“Oushakoff,’” he surrendered with the “Niko- 
lai I.,’ the battleship “Orel,’ and the coast defenders 
“Seniavin”’ and ‘“Apraxine.’ By this time all of the 
battleships had been sunk or captured, and later the 
cruisers “Svietlana” and “Dmitri Donskoi” were sunk. 
All through the night of Sunday and well on into the 
opening day of the week the pursuit of the remnant 
of the flying squadron was continued, until. Admiral 
Togo was ultimately able to announce to the Mikado 
that the great Baltic fleet was literally annihilated. 
The loss includes six battleships, three armored cruis- 
ers, one coast-defense vessel, two protected cruisers, 
six destroyers, and two special-service ships, includ- 
ine the invaluable repair ship “Kamschatka.” The 
captures include the battleships “Nikolai I.’ and 
“Orel,” two coast-defense vessels, and one destroyer, 
while there escaped the “Almaz,” which arrived at 
Viadivostock, and the “Izumrud,” which was run upon 
the rocks and destroyed by her commander. “Jemtchug,” 
“Oleg,” “Aurora” are at Manila. A converted cruiser 
and mine-laying ship seemed to have arrived at Wu- 
sung, China. The loss of life has* been appalling, and is 
estimated at about 7,000 men, and some 4,000 have been 
captured, including Admirals Rojestvensky and Neboga- 
toff. The casualties to the Japanese fleet were astonish- 
ingly small. None of the battleships or cruisers ap- 
pears to have been seriously hurt, and the losses are 
confined to three torpedo-boat destroyers and some 550 
killed and wounded. 

As the immediate result of the victory, the Japanese 
government has announced that the high seas are 
cleared of the enemy, and that Japanese shipping is 
now free to come and go as it pleases. The threatened 
interruption of communications with Manchuria is re- 
moved; men and supplies may be poured into Man- 
churia with greater freedom than ever, and the whole 
Japanese’ fleet is now available for the blockade of 
Viadivostock and its reduction in co-operation with 
the Japanese land forces. 

; = a 

A eubic foot of earth weighs about five and a half 
times as much as a cubic foot of water. A cubic mile 
of earth then weighs 25,649,300,000 tons. The volume 
of the earth is 259,880,000,000 cubic miles. The weight 
of the world without its atmosphere is 6,666,250,000,- 
000,000,000,000 tons. If we add to this the weight of 
the atmosphere given above we get a grand total— 
§,666,255,819,600,000,000,000 tons. No wonder, says the 
American Machinist, Atlas became round-shouldered. 
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ADMIRAL TOGO 
AND HIS 
FLAGSHIP. 

To speak of Ad- 
miral Togo is to 
think of his flag- 
ship the “Mikasa,” 
and wherever in 
the stirring events 
of the war the 
“Mikasa” has been 
mentioned, there 
we know the gal- 
lant little admiral 
has been present, 
holding in his 
hands the naval 
destinies of his 
country and the 
fate of the Rus- 
sian fleets. AS 
Nelson and the 
“Victory” are the 
most famous 
names in the an- 
nals of naval war- 
fare in the nine- 
teenth century, so 
Togo and the “Mi- 
kasa” stand out in 
the opening years 
of the twentieth 
century and bid 
fair, indeed, to be- 
come the most 
notable historic 
figures when the 
naval history of 
the century shall 
come to be writ- 
ten. 

In the presence 
of such a sweep- 
ing victory as that 
achieved over the 
Baltic fleet in the 
Straits of Korea, 
it is easy to fall 
into exaggerated 
expression and 
give to this Jap- 
anese admiral 
credit even great- 
er than his due; 
on the other hand, 
the critic who 
seeks a question- 
able distinction 
by invariably run- 
ning counte. to 
popular apvroval 
will tell ‘us that 
the Japanese suc: 
cess is due more 
to Russian imbe- 
cility than _ to 
their own skill 
and courage. Yet 
we can hardly 
conceive any- 
thing more 
ungenerous 
than to seek to 
depreciate the 
superb achieve- 
ments of the 
Japanese fleet 
in this, ° the 
crowning hour 
of their tri- 
umph. Togo 
must be judged 
by the facts as 
we see them 
to-day, and 
baldly stated 
they are as fol- 
lows: ‘With a 
fleet which was 
so’ small and 
so youthful 
among the 
great fleets’ of 
the world that 
it was not even 
reckoned as of: 
the first class, 
Admiral Togo 
did not hesi- 
tate to match 
himself against 
the third 
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ADMIRAL TOGO’S FAMOUS FLAGSHIP “MIKASA” IN ACTION, 


From This Flagship Admiral Togo Directed and Won the Great Battle of the Sea of Japan. 


The “Borodino,” One of the Four Finest Battleships of the Baltic Fleet, Fought a Terrific Battle, Until She Succumbed to 
Gunfire and the Torpedo, and Went Down with Colors Flying, 


ADMIRAL ROJESTVENSKY’S FLAGSHIP “BORODINO.” 
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greatest naval 
power in exist- 
ence, a power 


which in numbers 
and weight of 
ships, extent of 
resources, and 
ability to stand a 
long - drawn - out 
war, was fully 
three times as 
great as his own; 
that at the very 
outset he dashed 
in and crippled a 
powerful and se- 
lected fleet of the 
enemy while it 
was sheltered be- 
hind the guns of 
a first-class mod- 
ern fortress; that 
throughout the 
inclement weath- 
er of a stormy 
and tempestuous 
winter he block- 
aded the enemy 
within the shelter 
of that fortress, 
repeatedly driving 
him to take 
refuge under its 
guns, and finally 
smashing his fleet 
in a fiercely con- 
tested battle upon 
the high seas; 
that after prac- 
tically wiping out 
the first Pacific 
fleet, he retired 
for two or three 
months’ rest and 
refitting, and then 
threw himself 
across the path of 
an even larger, 
and in some re- 
spects more mod- 
ern fleet dispatch- 
ed for his undo- 
ing from the 
home ports, and 
literally swept it 
from the high 
seas; and finally, 
that after literal- 
ly annihilating 
the third greatest 
naval power in 
the world, the 
forces with which 
he has accom. 
plished this stu- 
pendous task are 
practically, thanks 
to captures from 
the enemy, and 
fresh construc- 
tions carried 
on in the home 
dockyards dur- 
ing the war,as 
strong as they 
were sixteen 
months ago, 
when the war 
began. 
Admiral To- 
go comes of a 
race of sailors 
and sea _ fight- 
ers. He was 
born in 1857 at 
the time of Ja- 
pan’s awaken- 
ing, and there- 
fore, being but 
48 years of 
age, he is in 
the prime of 
life. He saw 
the beginnings 
of the new 
Japanese navy 
and he was 
one of the first 
Japanese 


youths to be 
sent abroad to 
study, spend- 
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ing three years in the famous British naval college at 
Greenwich. On returning to Japan he was enrolled 
in the Japanese navy as an ensign, and on the opening 
of the war with China in 1894 he had risen to the com- 
mand of the then crack cruiser “Naniwa,” of 3,650 
tons. It is a curious fact that in that war, as in this, 
he struck the first serious blow, for the “Naniwa” on 
coming up with a Chinese transport, the “Kowshing,” 
of which he had been sent in search, ordered her to 
heave to, and on her 
refusing promptly 
sent her to the bot- 
tom. 

For his distinguish- 
ed services in the Chi- 
nese war, 1894-5, he 
was given two Japan- 
ese orders and a pen- 
sion. He was appoint- 
ed a member of the | 
board of admirals in 
1895. For his service 
in Formosa he re- 
ceived further re- 
wards, and he was ap- 
pointed vice-admiral 
in June, 1898, with 
the commission of 
commander-in-chief of 
Sasebo naval station. 
In 1900 he was ap- 
pointed commander- 
in-chief of the stand- 
ing squadron, and dur- 
ing the diplomatic 
controversy at’ the 
close of 1903 that led 
up to the present war 
he was appointed com- 
mander-in-chief of the 
first fleet. The naval 
attaché of the Japanese legation, Washington, states 
that Admiral Togo has well earned his sobriquet of 
“the silent man.’ Before the war, among the Japanese 
naval officers, he was held in the very highest repute as 
a strategist and fighter, and his conduct of the war, and 
the fact that after destroying one of the greatest of na- 
val powers he should have in hand a fleet practically as 
powerful as that with which the war opened, proclaims 
Admiral Togo as one of the very greatest admirals of 
this or any other age. What he has done has not only 
never been equaled, but has never been approached. 

The first-class battleship “Mikasa,” Togo’s flagship 
throughout the war, is probably better known than any 
other ship that has figured in the present conflict. 
Built by Vickers, Sons & Maxim at Barrow, she was at 
the time of her launch in 1900 the largest battleship 
afloat, and at the opening of the war sh3 was the larg- 
est battleship in commission in any navy. With a 
length over all of 436 feet, beam of 76 feet, and a draft 
of 27% feet, she displaces 15,200 tons. She is a thor- 
oughly up-to-date vessel, and invludes the accepted 
ideas as to speed, armor, and armament of naval de- 
signers. Th: only points on which ships of later de- 
sign surpass her are those which are due to the lessons 
that have been taught by the war in which the “Mi- 
kasa” has figured so largely; namely, the substitution 
of large guns of from 9 to 10-inch caliber, emplaced in 
turrets, for the more numerous battery of 6-inch guns 
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mounted behind side armor which constitutes the sec- 
ondary armament of the “Mikasa” and her type of bat- 
tleship. She is driven by twin triple-expansion engines, 
for which steam is supplied by a battery of twenty-five 
Belleville water-tube boilers. As in the other battle- 


ships of the Japanese navy the main battery consists of 
four 12-inch wire-wound guns of high velocity; the sec- 
ondary battery is made up of fourteen 6-inch guns. For 
protection the vessel carries a 9-inch belt of Krupp 


Atter Leaving the Cooler, the Milk Runs into a Large Tank, from Which It is Drawn into the Bottles. In 


steel and a wall of side armor 6 inches in thickness ex- 
tending amidships from the main belt to the main deck. 
The very striking picture of the “Mikasa” which we 
herewith reproduce represents her leading the Japan- 
ese fleet into an engagement. She is stripped of her 
boats, rails, stanchions, and everything that might in- 
terfere with gun fire or, by intercepting the enemy’s 
shells, burst them and be knocked into flying splinters 
that would endanger the crew. The “Mikasa” has been 
present and taken a prominent part in all the battle- 
ship engagements of the war. She has been subject 
to attack by the guns of the enemy’s fleet, by the coast 
defense guns of Port Arthur’s fortifications, and by 
the deadly mine and torpedo. Yet to-day, as far as we 
can learn, she is in first-class fighting condition. 
+ 8 
MODERN SCIENTIFIC DAIRY METHODS, 

New York city drinks two million quarts of milk 
every day. Could this milk be delivered to’ the con- 
sumer within an hour or so from the time it is milked, 
there would be little danger of its spreading disease, 
provided it came from healthy cows and was handled 
with due precautions. But, unfortunately, our trans- 
portation systems have not been so highly developed 
as to permit of such rapid delivery. The supply is 
brought in from distant farms in New Jersey, Connec- 
ticut, central New York State, and Vermont. Even if 
fairly clean when shipped, which is not often the case, 


Taking the Butter from the Steam Churn, Which Holds 350 Gallons. The 


Tubs of Butter Were Churned in One Hour. 
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the long journey permits the growth of millions of bac- 
teria, so that by the time it passes through the dis- 
tributing station, and is finally delivered to the con- 
sumer, the milk may be teeming with all kinds of 
germs. Of course, most of these germs are harmless. 
Nevertheless, milk affords an excellent breeding ground 
for all bacteria, and should any disease germs gain ac- 
cess to it, they would in a few hours multiply to an as- 
tonishing number. The milk of a healthy cow con- 
tains, at the outset, 
only very few bacteria 
per cubic centimeter; 
but by the time it ar- 
rives in this city it 
seldom contains less 
than four hundred 
thousand bacteria, 
with the exception of 
certified milk, and 
often aS many as six 
or seven million bac- 
teria per cubic centi- 
meter. A cubic centi- 
meter, by the way, is 
equivalent to less 
than one-third of a 
teaspoonful. After this 
many hours may 
elapse before the milk 
is delivered, and then 
it may be exposed to 
all the filth and dis- 
ease of a tenement for 
hours, ere it is finally 
fed to some sickly in- 
fant. Small wonder 
that the death rate in 
the tenement district 
is so high. 
Germany and 
France, the law re- 
quires much greater care to be exercised in the han- 
dling of milk, and all milk that is brought into the 
cities must be pasteurized before delivery. Within the 
last two or three years, modern dairy mavhinery has 
been introduced into this country, and we can now 
boast of a number of establishments in which the 
milk is purified both by destroying the bacteria and by 
filtering out all dirt and foreign substances. Our en- 
gravings illustrate the apparatus instalied in one of 
these enterprising dairies. The milk, as it comes from 
the farms in ten-gallon cans, is poured into a receiving 
vat, shown at the extreme left in one of the illustra- 
tions, and is thence pumped up to an elevated reser- 
voir. From this point it flows by gravity through the 
filter and pasteurizer. The pump used for elevating 
the milk is of a new design. Every part that comes in 
contact with the milk is made of brass, nickel-plated, 
and the pump is so constructed that it may be readily 
taken apart and cleaned. The filter comprises three 
strainers, each covered with a four-inch layer of pure 
quartz sand, which arrests all foreign substances in 
the milk. The sand is washed and sterilized every day 
in a special machine. From the filter the milk passes 
through the pasteurizer, which is built on what is 
known as the “regenerative” plan. A better idea of 
this apparatus may be had from the section view, 
shown herewith. The pipe leading from the filter 
opens into the receptacle, H, whence the milk flows 


The Butter-Working Machine, Where the Butter, after Coming from the Churn, 
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down over the corrugated casing, A, to the trough, B, 
and thence into a tank below (shown in the photo- 
graph). From the tank it is forced by one of the san- 
itary pumps above described, through pipe, C, to the 
top of the inner chamber of the pasteurizer, down the 
annular space between the steam chamber, D, and a 
bell, H, and up again between this bell and the outer 
corrugated casing, as indicated by the arrows. The 
bell, H, is rapidly rotated to prevent the milk from 
adhering to the heating chamber, and 
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emptied in the receiving vat, are washed and sterilized 
in a special machine before being sent bacl: to the 
dairy farm. 

Aside from its direct use for city consumption, milk 
is employed in large quantities for the manufacture of 
butter, cheese, casein, ete. In the manufacture of but- 


ter, the milk is first heated or pasteurized and then run 
through a separator at bleod temperature, that is, 98 
deg. F. This machine whirls the milk around at a rate 


its walls are hollowed and filled with 
heat-insulating material, to prevent the 
passage of heat from the inner side of 

the bell to the outer side. This arrange 

ment is very clever, and results in a 

great saving of heat. The milk reaches 

its highest temperature at the point, J, 

where the thermometer, 7, should regis- 

ver 164 deg. F. From this point an 

exchange of temperature takes place 
between the hot milk, rising within the 
corrugated cylinder, A, and the cold 

milk flowing down its outer surface. 

The latter which, in receptacle, H, reg- 
isters about 40 deg. F., becomes heated 

to 120 deg. by the time it reaches the 
trough, B; while the hot milk within is 

cooled to about 90 deg. by the time it 
reaches the outlet, F. It is estimated 

that by this construction a saving of 60 

to 65 per cent of the steam is effected 

over the old-style heaters. The require- 
ments in this country are different from 

those in Europe, where pasteurizing is 

enforced by law. In Germany the milk 

is heated to a higher temperature, thor- , 
oughly sterilizing it and entirely de- 
stroying all bacteria. This, however,’ 
results in a chemical combination of the 

milk and cream which we Americans 

object to. Our custom requires that the milk should 
show a “cream line.” Under these conditions the high- 
est temperature to which the milk can with safety be 
raised is 168 deg., and then the heat must be immedi- 
ately lowered. At this temperature most of the bac- 
teria are destroyed, but about 20,000 per cubic centi- 
meter are left. However, this is as pure as the milk 
sold as certified milk. 

From the pasteurizer, the milk is conducted to the 
cooler, which is specially designed to provide a large 
cooling surface and prevent too rapid flow of the milk. 
It is built up of coils of pipe of triangular cross sec- 
tion with flat faces upward, thus forming stepped or 
corrugated surfaces, over which the milk flows. Cold 
water runs through the upper half of the cooler, and 
a freezing mixture from a refrigerating machine 
through the lower half. From the cooler the milk 
passes to a bottle-filling machine, which fills a large 
number of bottles at a time. The filled bottles are 
kept in a cold storage room to await shipment to cus- 
tomers. In this room a temperature of 30 deg. is main- 
tained, which prevents breeding of the bacteria. The 
empty bottles are soaked, washed, and sterilized in the 
basement of the building, and brought up te the main 
floor by means of a conveyor; which is interesting from 
a mechanical point of view. The milk cans, after being 


Elevator for Conveying Empty Bottles to and 
from the Washing Machine in Basement. 


The Strainer and Pasteurizer. 


The milk is pumped from vat at extreme left to reservoir above, whence it flows through the filters and over 
--exterlor’of pasteurizer to the tank shown in foreground, whence it is_pumped back threugh.... ~ 


interior of pasteurizer. 


of 6,000 revolutions per minute, separating it by cen- 
trifugal force into cream and skim milk, the latter, 
due to its. greater weight, being thrown to the peri- 
phery of the revolving receptacle. The smaller sep- 
arators run even as high as 11,000 revolutions per 
minute. De Laval, the well-known Swedish engineer, is 
one of the men who brought this machine to perfec- 
tion, and as a matter of fact his steam turbine was 
developed after experiments with the De Laval sep- 
arator. The other machines and apparatus we have 
described are the invention of Mr. Joseph Willman, an 
enterprising German inventor. 

After the cream leaves the separator, it is first cooled 
and then run into a ripening vat, where it is ripened 
(that is, slightly soured) by means of a special ripener 
made of skim milk. On the following morning it is 
drawn off into a churn, where it is churned into but- 
ter. To remove the buttermilk, it is brought onto a 
butter worker and salted with two to three per cent 
salt. Then it is put in cold storage, and on the next 
day again worked over to remove the salt water. The 
skim milk is cooled after coming from the separator 
and returned to the farmers, who use it for feeding 
calves, hogs, etc., or else it is treated with acid, tried, 
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and turned into easein. The latest use of casein is for 
a substitute of celluloid. Skim milk is also reduced 
to powdered form, and employed in large quantities 
in the Russian and Japanese armies. 
+8 
Earthquakes, 

On this topic Audubon wrote (quoting from a recent 
number of Science) : 

“Traveling through the Barrens of Kentucky .. . 
in the month of November (1812), I was 
jogging on one afternoon, when I re- 
marked a sudden and strange darkness 
rising from the western horizon. Ac- 
customed to our heavy storms of thun- 
der and rain, fF took no moye notice of 
it, as I thought the speed of my horse 
might enable me to get under shelter 
of the roof of an acquaintance, who 
lived not far distant, before it should 
come up. I had proceeded about a mile 
when I heard what I imagined to be the 
distant rumbling of a violent tornado, 
on which I spurred my steed, with a 
wish to gallop as fast as possible to a 
place of shelter; but it would not do, 
the animal knew better than I what was 
forthcoming, and instead of going faster, 
so nearly stopped that I remarked he 
placed one foot after another on the 
ground, with as much preeaution as if 
walking. ona smooth sheet of ice. I 
thought he had suddenly foundered, 
and, speaking to him, was on the point 
of dismounting and leading him, when 
he all of a sudden fell a-groaning pit- 
eously, hung his head, spread out his 
four- legs as if to save himself from 
falling, and stood stock still, continuing 
to groan. I thought my horse was about 
to die, and would have sprung from his 
back had a minute more elapsed, but at that instant all 
the shrubs and trees began to move from their very 
roots, the ground rose and fell in successive furrows, 
like the ruffied waters of a lake, and I became bewil. 
dered in my ideas, as I too plainly discovered that all 
this awful commotion in nature was the result of an 
earthquake. The fearful convulsion, however, 
lasted only a few minutes, and the heavens again 
brightened as quickly as they had become obscured; 
my horse brought -his feet to their natural position, 
raised his head, and galloped off as if loose and frol- 
licking without a rider. , Shock succeeded shock 
almost every day or night for several weeks, diminish- 
ing, however, so gradually as to dwindle away into 
mere vibrations of the earth. Strange to say, I for one 
became so accustomed to the feeling as rather to enjoy 
the fears manifested by others. The earthquake 
produced more serious consequences in other places.” 

+80 

A reversible petrol engine was described recently in 
France Automobile. In principle this engine makes 
use of an extreme retardation of the ignition for slow- 
ing up the engine, the exhaust valve being raised at 
the same time; at the instant of oscillating before 
stopping the ignition circuit is interrupted, the valve 
striker falls into a different guiding channel—these 
channels take the place of the usual’ cams—and igni- 
tion can then take place with the spark moderately 
advanced in the new direction of rotation. 


The Cream Cooler, Containing Ice-Cold Brine. 


The cream from the separator flows over the corrugated exterior 
and thence into cans, 
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AN OLD HIGH-SPEED LOCOMOTIVE. 


BY HERBERT T. WALKER. 

The locomotive engine is now more than one hundred 
years old, and has attained a degree of perfection that 
is little short of marvelous, even to those who have 
given the subject but superficial study. Like other 
highly developed pieces of mechanism, its various parts 
and their co-relation and proportions have been slowly 
evolved by years of intense thought and study on the 
part of men who, having but few precedents for their 
guidance, were often confronted by problems which 
could only be solved 
by a wearisome pro- 
cess of trial and error, 
and under adverse con- 
ditions unknown to 
the engineer of to-day. 

It is true that the 
problems of modern 
locomotive design still 
demand much study; 
but in the way of pro- 
portions of parts, such 
rules, as for instance 
the ratio of grate area 
to heating surface, the 
diameter of driving 
wheels to length of 
piston stroke, the ad- 
hesive weight. to trac- 
tive effort, and so on, 
have been, by this 
time, fairly well estab- 
lished. It is thus com- 
paratively easy for the 
modern engineer to de- 
sign a_ locomotive, 
since he has all the 
rules, data, and liter- 
ature ready to hand, 
and skilled mechanics 
with the finest tools 
waiting to incorporate 
his ideas; so that the genius of such men as Trevi- 
thick, Hackworth, and Stephenson, who not only orig- 
inated their designs, but often built the engines them- 
selves, becomes at once apparent. In short, the early 
locomotive engineers were living examples of the 
aphorism that “failures are the pillars of success.” 

With these preliminary remarks, and before introduc- 
ing a peculiar and interesting locomotive to the reader, 
it is necessary to call attention to the fact that the 
locomotive engine is an offshoot of the stationary en- 
gine, and its early examples (except those of Trevith- 
ick) show the influence of the fixed engine developed 
by James Watt, which accounts for most of the oldest 
locomotives having upright cylinders, vibrating beams, 
and low piston speed. Even the rails were laid on stone 
sleepers, after the manner of stationary engine founda- 
tions. When the locomotive had assumed practically 
the same arrangement of parts and general appearance 
which it has to-day, the influence of stationary engine 
practice still clung to it, and one of the principles gov- 
erning locomotive design was that the piston speed 
should be Kept as nearly as possible to the usual rate of 
Watt’s pumping engines, namely, 220 feet per minute. 
With this absurdly low rate as a standard, the only way 
to build a high-speed locomotive was to enlarge the 
diameter of the driving wheels, and this fallacy led 
to the production of some engines with wheels of no 
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less than 10 feet diameter (even 15 feet were proposed) 
which, after a few trials, were soon laid aside and 
broken up. As the size of driving wheels could not be 
increased without raising the boiler, the early locomo- 
tive men found themselves confronted by another 
dilemma, namely, the “low-boiler” theory, by which it 
was held that the boiler of a locomotive should be kept 
as near to the rails as possible to insure steadiness and 
safety at high speeds. This, like other imaginary trou- 


bles, proved to be the most serious obstacle in the path 
of true and practical progress, and a book could be 


Fig. 2._Express Engine “Cornwall” as It fs Running To-day. Largest Driving Wheels in the World. 


written describing the fearful and wonderful designs 
introduced by men both in and out of the profession to 
meet a difficulty which had absolutely no foundation 
in fact. 

One af the most prominent engineers to grapple with 
the low-boiler problem was Francis Trevithick, a son of 
the renowned “father of the locomotive.” He was chief 
mechanical superintendent of the northern division of 
the London and North-Western Railway, England, and 
in order to compete with the broad-gage Great Western 
Railway, which had some fast engines with 8-foot -driv- 
ing wheels, he determined to produce a standard-gage 
engine, whiich should eclipse all others for size of 
wheels and speed. He conceived the idea of placing the 
boiler below the driving axle, and hts designs were em- 
bodied in the remarkable engine shown in Fig. 1, in 
which the outline of the boiler is indicated by dotted 
lines. This locomotive was built at the Crewe Works, 
England, in November, 1847, and was named “Corn- 
wall,” after Trevithick’s native county. 

The bottom of the boiler at the front end was cut 
away to make room for the axles of the leading wheels, 
so that the tubes in the lower rows were shorter than 
the others. This was not a good design, angl its defecis 
were soon made manifest under the severe strains in- 
separable from high speeds. The axle of the trail- 
ing wheels passed through -the fire-box by way of a 
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ig. 1.—London and’ North-Western Railway Express Engine “Cornwall,” 1847. 
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eireular water: bridge, and upright water tubes con- 
nected this bridge with the crown sheet to insure good 
circulation. 

Following are some of the leading dimensions: 
Cylinders, 17% inches diameter by 24 inches stroke; 
diameter of driving wheels, 8 feet 6 inches; weight in 
working order, 27 long tons. In Sekon’s “Evolution 
of the Steam Locomotive,” the heating surface is given 
as 1,046 square feet. The valve motion was outside the 
driving wheels, and one eccentric actuated a vibrating 
arm which worked the feed pump. 

A speed of 117 miles 
an hour has_ been 
claimed for this en- 
gine when going down 
the Madeley Bank on 
a trial trip, but this 
statement must be ac- 
cepted with reserve, 
as the gpecial instru- 
ments we now have 
for ascertaining rail- 
way speeds were un- 
known in those days, 
and on the occasion in 
question the timing 
was probably done 
with an ordinary stop 
watch. However this 
may have been, the 
engine certainly  at- 
tained a speed of fully 
79 miles an hour when 
running under favor- 
able circumstances, 
and this was very 
good for the year 1847 
—exceeding, as it did, 
the highest speeds 
made by Gooch’s best 
engines on the broad 
gage. 

In the year 1851, 
the “Cornwall” was shown at the London International 
Exhibition, which, as is generally known, was the 
first “World’s Fair” ever held. As originally built, the 
engine had two steam domes, but when placed in the 
exhibition ‘the domes had apparently been removed 
and at least one safety-valve column substituted on the 
fire-box, as shown in Fig. 1, which is a copy of the 
engraving published in the Exhibition catalogue. A 
medal was awarded for this engine by the Exhibition 
judges. 

This engine hauled: express trains for about nine 
years, when in November, 1858, it was rebuilt as a six- 
wheel engine, with a standard boiler above the driving 
axle. Since then it has been twice overhauled, and 
fitted with modern improvements. For years it ran 
the express trains between Manchester and Liverpool, 
covering the distance in 40 minutes, and, with a load in 
proportion to its power, it is still capable of the highest 
speeds. Fig. 2 shows the engine as it is running to-day, 
but it has lately been put to working the daily local 
passenger trains between Chester and Whitchurch. Its 
mileage record from November, 1858, to November 30, 
1904, is 921,220 miles. It is one of the oldest loco- 
motives now running, and has the largest driving 
wheels in the world. In this latter conneetion it may 
be remarked that with the boiler pressure of 140 pounds 
to the square inch, the tractive effort of the “Cornwall” 


Fig. 3.—Comparative Diagram of the “Cornwall,” 
1847, and the “St. Louis,” 1904. 
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is about 8,575 pounds, which, of course, is low from a 
modern standpoint, as the big Mallet compound engine 
“St. Louis” of the Baltimore & Ohio Railroad, which 
was exhibited at the recent St. Louis Exposition, has 
a drawbar pull of 80,000 pounds. Furthermore, it is 
interesting to note that the center line of the boiler of 
the “Cornwall” in its original form was only 2 feet 8 
inches from the rails, while that of the “St. Louis” is 
no less than 10 feet from the rails—a sweeping refuta- 
tion of the old low-boiler theory. Indeed, as railway 
speeds have advanced, locomotive boilers have been 
raised, and it has been found that engines with high 
boilers are steadier and easier on the track than those 
with a low center of gravity. This center of gravity 
is far lower than was at one time supposed, for in re- 
cent years the matter has been practically studied, and 
by experiments carried on at the Rogers Locomotive 
Works in 1899 with a 218,000-pound consolidation en- 
gine having a boiler center 9 feet 2 inches above the 
rails, the center of gravity was found to be just in front 
of the fire-box and only 4 feet 214 inches from the rails. 
A prominent engineer at that time calculated that it 
would need a speed of 132 miles an hour round a 30- 
chain curve with no superelevation of the outer rail to 
cause this engine to capsize. We have thus gained 
the knowledge that in spite cf a high boiler barrel 
(which is relatively light) the weight of the cylinders, 
frames, connecting rods, etc., keeps the center of grav- 
ity low. 

Fig. 3 is a graphic illustration of the enormous strides 
which have been made in locomotive dimensions, the 
difference of boiler heights of the “Cornwall” and the 
“St. Louis” being strikingly evident. It will also be 
noticed that the diameter of the cylinders of the latter 
engine nearly approaches that of the boiler of Trevi- 
thick’s engine. 

With regard to driving wheels, it may be said that 
the movement in favor of small wheels (about 5 feet 
diameter) began in this country, our average speeds 
being lower and our loads heavier than in England, 
although our designers have produced some fast en- 
gines with comparatively small driving wheels, attain- 
ing this result by means of large steam ports, giving a 
quick valve opening for both steam and exhaust. 

As time went on, speeds were gradually raised but 
wheel diameters remained practically unchanged, re- 
sulting in a loss of efficiency not fully understood until 
recent years. This branch of locomotive engineering 
has been practically studied at Purdue University, and 
Prof. Goss, dean of the schools of engineering at that 
institution, has kindly given the writer some original 
information showing that for all locomotives there is 
a speed point for which the output of power will become 
maximum, since in the scale of speed, this occurs when 
the boiler capacity is reached. When the Purdue en- 
gine “Schenectady” (No. 1), which has cylinders 17 
inches diameter by 24 inches stroke and 56-inch driving 
wheels, was tested to ascertain its maximum power 
speed, it was found that the economy attending the 
cylinder action was highest at a speed of 35 miles an 
hour, and as the number of revolutions was 
increased above this speed, the economy of 
the engine proportionately diminished, the 
loss of mean effective pressure from the high 
piston velocity being greater than the gain 
in speed. This point at which the power no 
longer increases with the speed is known as 
the “critical speed” of a locomotive and will 
of course vary in different engines. In the 
Purdue engine it is, as we have seen, 35 miles 
an hour, which is a comparatively low speed 
—at least for passenger engines. 

Since the piston. velocity is governed by 
the diameter of the driving wheels, an en- 
gine of given cylinder volume will use more 
steam per mile with small drivers than with 
large ones. We can therefore understand 
how a fast engine may be crippled by having 
the driving wheels too small for the boiler. 
This has often occurred in practice, for many 
of our engines of a few years ago were of 
the same dimensions as the Purdue locomo- 
tive, so that while the drivers of the “Corn- 
wall” are too large for paying train loads, 
the reaction in favor of small wheels swung 
to the opposite extreme, until the Purdue 
experiments led to the advancement of an 
argument in favor of larger drivers for high 
speeds—an argument which has found satis- 
factory response in the practice of recent 
years, for many of our express engines have 
row 7-foot driving wheels. In conclusion the writer 
takes pleasure in thanking Mr. George Whale, chief 
mechanical engineer of the London and North-Western 
Railway, for his courtesy in furnishing many interest- 
ing particulars of the engine forming the subject of 
this notice. 

—_—_ -—--—— + 0 > 

The St. Louis Republic says the inventor of to-day 
is no jionger invested with the pathos of unrequited 
patience, but is the man of all others who leaps to 
eminence and fortune. 
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A NOVEL MILK PAIL. 

The milk pail which is pictured in the accompanying 
engraving is provided, in addition to the receptacle 
for milk, with a compartment for carrying a sponge 
and a chamber for water to be used in washing the 
cow’s udder before milking so that the milk will be 
kept clean. According to the arrangement the pail is 
made reversible, being in one position adapted to carry 
water and in the reverse position to receive milk. In 
our illustration the pail is shown with the milk re- 
ceptacle inverted and the water and sponge compart- 
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ments at the top. A transverse wall separates these 
compartments from the milk receptacle, and an in- 
clined wall separates the water compartment from the 
sponge-holder. This inclined wall, it will be observed, 
forms a contracted mouth for the sponge compart- 
ment, so that the sponge will be retained while the 
pail is carried in reverse position. A ring or band 
encircles the body of the pail and is prevented from 
slipping off by the crimped edges of the pail. To this 
band the bail is hinged. On the body of the pail two 
ribs are formed which prevent the band from dropping 
down to the lower end. However, two offsets are 
formed on the band so that when the pail is reversed 
they may be brought into register with the ribs and 
the band may be raised, bringing the bail in position 
for use. Our section view is taken through the ribs 
and shows the bail being raised after the pail has been 
reversed. When raised to the top, the band is given a 
half turn to prevent it from slipping down again. A 
suitable cover closes the mouth of the milk receptacle 
and prevents entrance of dirt when the pail is set on 
the ground in an inverted position. It also serves as 
a protection when carrying the milk. Mr. Fred W. 
Lechner, of Winona, Ill. (R.F.D. No. 11) is the inventor 
of this novel milk pail. 
—_—_—_—_ —+- 4+ oe 
AN ICELESS ELECTRIC REFRIGERATOR ON A SMALL 
SCALE, 
BY GEORGE J. JONES. 

Ever since the perfection of the cold storage plant 
money and brains have been expended in producing an 
iceless refrigerator. It was generally conceded that 


there was a demand on the part of dairymen, soda 
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fountain proprietors, saloon keepers, butchers, and 
grocerymen for something that would make them inde- 
pendent of the iceman, and this seems at last to have 
been accomplished. Besides being a great conven- 
ience, the new refrigerator has a number of other 
recommendations, notably its cleanliness. Because of 
the great amount of moisture in the interior of the 
refrigerator, and because of the material usually stored 
within, the walls tend to become foul unless cleaned 
with scrupulous care at frequent intervals. This con- 
dition is brought about all the more quickly where the 


of these outfits.. 
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ice is not pure. Moreover, the charging of the ice re- 
ceptacle every day is a nuisance. All this is done away 
with by means of electric refrigeration. 

The electric refrigerator is a self-contained and auto- 
matic cold storage plant in a small way. It almost 
takes care of itself. The switch controlling the elec- 
tric current is the only part that must be manipulated. 

A refrigerator of this kind has been in operation for 
some time as an experiment in a Philadelphia gro- 
cery store. When the store is opened in the morning, 
the current is turned on and remains so during the 
day. Although the box is being constantly opened and 
closed, the temperature is maintained at 34 degrees. 
About the best temperature obtainable by the ordinary 
method of icing is 40 to 42 degrees. When the store 
is closed for the night the current is shut off, and the 
temperature remains almost constant all night. The 
difference shown by the mercury between the closing 
and opening hours is never more than one degree. 
During all this time no operating expenses whatever 
have been incurred. 

The largest soda fountain in Philadelphia has been 
in operation: for several months, and the materials 
drawn therefrom have been uniformly several degrees 
colder than could be secured with the use of shaved 
ice, and yet no ice has been used in it. A motor of 
one-half horse-power in the cellar operates a refrigerat- 
ing plant, which not only keeps the fountain at a 
frigid temperature, but also does some additional work 
of a similar character in the cellar. 

The iceless refrigerator is much the same in appear- 
ance as any large refrigerator. In a compartment at 
one end a motor and all the necessary compressors and 
other paraphernalia are contained. The place usually 
occupied by the ice is given over to a tank contain- 
ing brine, which is the means of cooling the interior of 
the refrigerator. The principle is identical with that 
of the large refrigerating establishments, but this is 
the first time that the system has been reduced to an 
automatic basis. No expert knowledge of either electri- 
city or refrigeration is required in order to operate one 
The types now being manufactured 
are of the sizes which are likely to be required by 
storekeepers who would ordinarily make use of at least 
two hundred pounds of ice daily. The next step will 
be the manufacture of one which will be available for 
the larger householder, and will be operated by a motor 
of one-eighth horse-power. 

Another notable feature of one of these equipments 
is that where it is desired to have ice for use on the 
table, these machines will make it while performing 
their ordinary functions. One of the refrigerators has 
facilities for making two ten-pound pieces of ice per 
day, and another with a little different arrangement 
will make a number of small cubes. 

—_—_——___+9+2e—________ 
A 10,000 Horse-Power Parsons Turbine. 

Two steam turbine sets of 10,000 horse-power each, 
which are being installed at the Rhenanian West- 
phalian electricity works, are the largest turbine sets, 

and in fact the largest stationary engines 
of all Europe. Each of these gigantic en- 
gines comprises a turbine running at 1,000 
r. p. m., which is direct-connected to a rotary 
current generator of 5,000 kilowatts, 5,000 
volts, and 50 periods per second, as well as 
to a direct-current generator of 1,500 kilo- 
watts and 600 volts, and to a central con- 
densing plant. The whole set is 20 me‘ers 
in length, and weighs 190 tons, of which 9.4 
meters and 107 tons correspond to the tur- 
bine. The maximum height of the turbine 
above the floor is 2.6 meters, and the maxi- 
mum breadth likewise 2.6 meters. The tur- 
bine is of the single-cylinder type, and has 
only two bearings, one of which serves at 
the same time as a bearing to the alternator. 
The governor is made to compensate to 1 
per cent for any oscillations in the angular 
speed, with variations in the load as high as 
j 20 per cent, while the maximum variation in 
the number of revolutions between running 
| at no load and at full load is not to exceed 
5 per cent. Another unit of the same size 
is shortly to be installed at the power station 
in a Westphalian mining company. 
_ ort 
The Heaviest Rails. 

The rails on the Belt Line Road around 
Philadelphia are the heaviest rails used on 
any railroad in the world. They weigh 142 
pounds to the yard, and are 17 pounds heavier than 
any rails ever used before. They are ballasted in 
concrete, and 9-inch girders wer’e used to bind them. 


“All the curves and spurs were made of the same heavy 


rails, and the tracks are considered superior to any 
railroad section ever undertaken. The rails were 
made especially for the Pennsylvania Railroad by the 
Pennsylvania Steel Company. An officer of the rail- 
road company states that this section of roadbed will 
last for twenty-five years without repairs.-—Interna- 
tional Railway Journal, 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 


MICROPHONE.—P. J. TarieL, 19 Rue 
Kléber, Issy-les-Moulineaux, Seine, France. 
The invention relates to a microphone the par- 
ticles of carbon of which are in the form of 
pellicles or films, thereby greatly increasing 
the sensitiveness of the apparatus. These are 
obtained by taking plates of coal of about from 
one-tenth and a half to two-tenths of a 
millimeter thick which are perfectly plane: 
and smooth and which are then broken between 
the fingers. The so-obtained pellicles are 
passed through a special sieve in order that 
those of more than one millimeter of surface 
will remain in the sieve. Those are the only: 
ones used. The use of these pellicles has very 
important technical advantages. 


Of Interest to Farmers. 


CHECK-CONTROLLED MEASURING DE-) 
VICE.—J. Kies, Gregor, Wis. The principal 
object of this invention is to provide means 
for measuring liquids so controlled by a check 
that upon placing a check of the desired size | 
in the machine a certain number of pails or! 
other measures of liquid may be drawn atid 
that the machine may then be locked, so that 
no more can be drawn until it is unlocked by 
the insertion of another check. Checks may be 
made of different sizes for setting the machine 
to draw different numbers of measures of 
liquid. It is especially designed for the pur- 
pose of checking off milk. 

STUMP-BURNER.—C. N. Husparp, Bee, 
Wash. The inventor has for his object the 
simplification of construction, reduction in 
cost, and increase in efficiency of operation. A: 
further object is to provide a stump-burner | 
by means of which a stump can be burned near 
other combustible objects without injuring the/| 
same even on a windy day. 


Of General Interest. 


SIGHT-SETTING DEVICE.—G. E. HuM- 
BERT, New York, N. Y. In the present patent 
the improvement has reference to sights for | 
rifles and other fire-arms; and the inver:tor’s 
object is the provision of a new and im’ roved 
sight-setting device arranged to enabie the 
marksman to conveniently and accurately set 
the sight to exact range for fine shooting. 


POCKET - TRANSIT.—W. D. VERSCHOYLE, 
Seattle, Wash. The device is for use by 
prospectors, mariners, and _ others. The 
horizontal magnetic bearing is quickly ascer- 
tained and also the vertical angle lying verti- 
cally between the line joining the horizon to 
the observer’s eye an@ the line intersecting 
the observer’s evs from a point above or 
below the horizon, both of the horizontal and 
vertical angles being observed and read at once 
in one operation and with great accuracy. 
To do this work generally requires two in- 
struments, a prismatic compass and an Abney 
level, or with a Brunton transit it takes twice 
the time with lessening of accuracy. 

COLLAR-BUTTON FASTENER.—B. Z. 
SmMirH, Mountainhome, Idaho. In this case 
the button proper is provided with a hinged 
member adapted to be adjusted parallel to 
the button back or in line with the shank 
thereof, the latter position being necessary 
when the button is being attached to and de- 
tached from the garment. The fastener is 
adapted to be very easily inserted through | 


several thicknesses of cloth as required in 
some instances. 
FOLDING BIT-BRACE.—C. W._ STITES, 


New York, N. Y. The object of the improve- 
ment is to provide details of construction for 
a bit-holding brace, such as used by wood-; 
werkers, which enable the body of the brace 
to be folded into a compact package and be! 
qui kly arranged for use when this is desired, | 
a further object being to so construct the| 
parts forming the brace that it will be very 
light, strong at the bends in the same, be 
adapted for a reliable connection of the mem- | 
bers thereof where parts are hinged together, 
and as an entirety provide a neat, shapely | 
device. 


COMBINED OIL-CAN AND FUNNEL.—A. ! 
R. Savy, Riceville, Iowa. This funnel attach- | 
ment for an oil-can is normally carried upon 
the body of the can near the spout and adapt- 
ed for removal and reversal in position on the 
ean, thus affording a capacious funnel disposed | 
above and concentric with the can-opening, so 
that the oil may be freely poured into the 
can-body through the funnel and avoid loss of 
any oil, and, further, afford a drip-catching 
cup at the base of the can spout which will 
arrest overflow or drip that may run down 
the spout. 


COLLAR.—B. B. LAWRENCE, New York, N. 
Y. The purpose of the inventor is to provide 
a construction of turn-down collars which will 
admit of the free movement of a band-tie when 
placed in position on the collar for tying and 
adjustment, the tie having practically the 
same freedom of movement upon a turn-down 
as upon a standing collar. He also provides 
means for ventilation, and for preventing 
suction where the tie passes between opposing 
faces of the members of the collar. 

BUTT-JOINT.--F. C. Kernspy, Salt Lake 
City, Utah. This invention is a butt or end 
joint for strips or staves in pipe made of 
wooden staves bound together for conveying 
water and other liquids under pressure. The 
strips: or staves are made in various lengths 


and the pipe is put together so that the end 
joints are broken and do not come opposite 
each other. The special advantages claimed 
are that it makes a stronger and tighter pipe. 


‘It is also easier to construct the pipe with 


this joint, as it guides the ends of the staves 
into position and holds them as the pipe is 
constructed. 


DETACHABLE FILM-SPOOL RECEPT- 
ACLE FOR PLATE-HOLDERS.—E. L. HAtt, 
New York, N. Y. One purpose of the inven- 
tion is. the provision of a novel form of plate- 
holder for cameras and a film-spool receptacle 
for such holders, whereby a film can be used 
in connection with a plate-holder, which holder 
can be used the same as an ordinary holder, 
enabling focusing to be accomplished through 
the ground glass of the camera-box. 

REDUCING-VALVE.—G. M. HiLcer, Chi- 
cago, Ill. In the present patent the invention 
has for its object the provision of a new and 
improved reducing-valve which is simple and 
durable in construction, very effective and sensi- 
tive in operation, and arranged to prevent any 
jerking or jarring of the valve when it is in 
use, 


BREAST-PUMP.—H. H. Hausreap, Pough- 
keepsie, N. Y. One purpose of this case is to 
provide a pump capable of being conveniently 
applied and operated by the person to whom 
the application is made and which will cling 
tenaciously to the breast during the drawing 
of the milk, but which may be almost instantly 
released, and, furthermore, an air-exhausting 
device which will not have a tendency to make 
the breast sore. 


HOOK-HANGER.—J. L. CavanauGH, Can- 
ton, Ohio. The hanger is readily manipulat- 
ed so as to hang a sign or card or remove it. 
It comprises an elongated body with extremi- 
ties formed into hooks, a keeper-hook pivotai- 
ly attached to the body near the upper part 
and uniting to form a threaded neck. A nut 
is mounted on the neck, a second keeper-hook 
is pivotally attached to the said body near 


tae lower portion, and a collar is slidably 
mounted on the lower portion of the said 
body, to lock the second keeper-hook, the 


keeper-hooks uniting with the first hooks to 

form closed eyes. 
HOISTING-WINDLASS.—A. 

La Crosse, Wis. 


CHUBB, JR., 
The simple construction of 


| this device adapts it for use in various con- 


nections where a temporary hoisting apparatus 
must be quickly set up. While usable in con- 
nection with the raising of a coupler to its 
position, it could be as useful in connection 
with the removal of car-bolsters or any similar 
fittings at other points. Furthermore, it 
should have a wide usefulness by riggers and 
other handicraftsmen in order to carry out its 
general purpose. 


DOOR-WICKET.—-S. 
Oklahoma. 


T. Corsirt, Enid, 
Means are provided by this in- 


brick. 


ventor whereby a person within a room or’ 


house may observe people and things outside 
the door without opening the door; and the 
principal object of the invention is to provide 
for giving a very wide range of vision without 
making a large opening through which the in- 
terior of the room or building can be seen 
from without. 

LUMBER-LABEL.—A. E. Batrp, Nashville, 
Tenn. Mr. Baird’s invention relates to de- 
scriptive labels to be attached to lumber piles, 
staves, shooks, and the like, in which it is 
necessary to show on the label various data 
with respect to the kind, quality, ete, of the 


| lumber and to permit of readily changing these 


features so as to show varying amounts of 
material remaining in the pile. This label- 
holder can be instantly and firmly attached 
to any pile, without any nailing operation, 
and is a plainly-visible label thoroughly pro- 
tected from rain and kindred influences and 
one upon which the data can be changed with 
ease and rapidity. 


TOILET INSTRUMENT.—-C. C. Harris, 
Orange, Mass. The instrument is of neat and 
compact form adapted to be carried in one’s 
pocket and useful for the purpose of extracting 
substances from one’s flesh. With the device 
a manicuring instrument is incorporated, the 
point of which is protected by surrounding 
parts, and it includes members especially adapt- 
ed for removing deposits from the pores of 
the skin. 


AUTOMATIC ASH-DUMP.—C. DorFFEL, Se- 
attle, Wash. Mr. Dorffel’s invention is in the 
nature of a device to be placed in an opening 
in the hearth of a fireplace or in the floor 
beneath the ash-pit of a stove, which device 
while closing the opening against upward draft 
of air will when it receives a definite charge 
of ashes and cinders from the grate or stove 
above automatically transfer the same to the 
cellar below the hearth or into a chute and 
Subjacent receptacle outside of the house. 


TIN PACKING FOR MILK, CREAM, OR 
THE LIKE.—N. F. H. Dreyer, Aarhus, Jut 
land, Denmark. The tin packings are so con. 
structed that the usual air-space inside the tin 
packing is avoided. By pasteurizing milk or 
cream in the tins, and subsequent soldering 
of the lid the cooling and corresponding con- 
traction of the liquid forms an air space be- 
tween the lid and liquid. When such a tin is 
opened after a railway journey or other shak- 
ing conveyance, a part of the cream is trans- 
formed to butter. In order to do this the in- 
vention avoids the air space. 

FOUNTAIN-PEN.-—D, F. GALLAGHER, New 
York, N. Y. In the present patent the object 


re A 


of the inventor is to provide a new and im- 
proved fountain-pen which is simple and dur- 
able in construction, cheap to manufacture, 
and easily and conveniently filled whenever re- 
quired without disconnecting the parts or 
soiling the user’s hands. 


Heating and Lighting. 


GENERATING OIL-BURNER.—P. S. SPIL- 
LER, Austin, Texas. In the present invention 
the improvement has reference to apparatus by 
which steam is generated and petroleum or a 
hydrocarbon reduced to vaporous condition 
and mixed or combined with the steam and in 
highly-heated condition burned for heating, 
lighting, or other purposes in the arts. 


Household Utilities, 


MATTRESS FRAME OR SUPPORT.—A. 
Marpis, Sylvia, Kan. The object in the pres- 
ent invention is the provision of a new and 
improved mattress frame or support for con- 
venient attachment to an iron or wooden bed- 
stead and arranged to allow taking up all 
slack in the mattress to give the desired ten- 
sion to the wires. 


WINDOW-SHADE.—M. L. Hansen, San 
Francisco, Cal. The invention relates to 
means for screening the transparent glazing 
of a window from sunlight, and also to protect 
the window from felonious entrance, and the 
object is to provide a simple and conveniently 
operated device, so as to adapt the shade to 
screen more or less of the window, be secured 
at any point of adjustment for the screen, 
or be elevated so as to permit sunlight to en- 
ter the lower half of the window-sash, a 
further object being to provide a shade, strong, 
of ornamental form, fireproof, and that will 
freely admit air if open and at the same 
time prevent entrance of a burglar. 


WARMER FOR DISHES OR THE LIKE.— 
N. F. Bonrrace, New York, N. Y. The object 
of this invention which relates to kitchen and 
table articles is to provide a new and im- 
proved warmer for dishes and the like which 
is simple and durable in construction and ar- 
ranged to contain and burn the fuel with a 
view to warm the dishes or like articles and 
keep the same warm for a long time without 
requiring recharging of the warmer with 
fuel. 


Machines and Mechanical Devices. 


BRICK-MACHINE.—H. B. FisHEr, New Or- 
leans, La. The invention pertains to improve- 
ments in machines for forming brick of con- 
crete, the object being to provide, in connec- 
tion with a mold, a simple means for giving a 
polished or smooth surface to the face of the 
Another object is to provide means 
for removing the formed wet brick from the 
mold without danger of breaking or defacing 
the brick. 


CONTROLLING MECHANISM.—F. B. 
Estgs, Boise, Idaho. In this instance the 
improvement relates to controlling mechan- 
isms, and particularly to those adapted for 
regulating the power supplied by windmills 
to such apparatus as pumps. Its principal 
objects are to provide means for maintaining 
a substantially constant output of the driven 
apparatus irrespective of the speed of rota- 
tion of the windmill. 


DRIER AND SEPARATOR.—J. Wartsr- 
HOUSE, New York, N. Y. The invention relates 
to improvements in machines for drying sand, 
detritus, or earthy matter containing precious 
metals or gem stones; and the object is to 
provide a machine that shall be simple in 
construction and rapid and effective in opera- 
tion by the use of dry air for absorbing and 
carrying away the moisture and when suf- 
ficiently dry carrying away the sand and dust 
cor cained in the material operated on. 


POWER-TRANSMITTING SYSTEM.—A. N. 
Ouson, Cambridge, Minn. The objects of this 
inventor are. to provide a system to take the 
place of spur and bevel gears in automobiles 
and all kinds of machinery. Further objects 
are to provide means for reversing and chang- 
ing speed, and to do-away with a large amount 
of friction on the journals, and to provide for 
the easy and efficient operation of devices of 
this character. 


Pertaining to Vehicles. 


ROLLER-BEARING.—R. F. Bower, Lima, 
Ohio. Mr. Bower’s invention is an improve- 
ment in roller-bearings, and especially in such 
bearings designed for use on _ vehicle-wheels. 
In operation the end balls, operating in the 
raceways provided by the grooves, prevent the 
rollers from getting out of alinement when one 
roller is smailer than another. 

HARNESS ATTACHMENT.—A. S. RuDOLPH, 
Carmi, Il. In the present construction of 
harness the shafts are held by straps which 
have been wound around them or through 
which the shafts have to be passed. Either 
of these operations consumes considerable time 
in harnessing of horses; and it is the prin- 
cipal object to provide means in this invention 
for holding shafts so arranged that the shafts 
ean be attached to it by very simple opera- 
tion, thus avoiding both manipulations men- 
tioned above. 

Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper, 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
j send you the name and address of the party desir- 

ing theinformation. km every case it is necese 
sary to give the number of the inquiry. 


MUNN & CO. 


Marinelron Works. Chicago. Catalogue free. 


Inquiry No. 6905.—For manufacturers of cocoa- 
nut oil and copra from the cocoanut. 


“U.S.” Metal Polish. 


_ Inquiry No. 6906.—For firms making small cast- 
ings, such as used on step ladders and coffee mills. 


For bridge erecting engines. J. S. Mundy, Newark,N.J. 


Inquiry No. 6907.—Wanted, machines for cutting 
butter in 56-pound boxes into one-pound blocks. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6908.—For parties manufacturing re- 


frigeration machinery for small plant to cool about 
30,000 cubic fret, for butter, eggs and cheese. 


Indianapolis. Samples free. 


Adding, multiplying and dividing machine, allin one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 6909.—For makers of twisted wire, 
orother display racks, on which to display bottles on 
counters. 

Commercially pure nickel tube, manufactured by The 
Standard Welding Co., Cleveland, O. 


Inquiry No. 6910.—For manufacturers of alum. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 
_ Inquiry No. 6911.—Wanted, German silver drawn 
in rods ab-ut No. 14 wire gage. 

I sell patents. To buy them on anything, or having 
one to sell, write Chas. A.Scott,719 Mutual Life Build- 
ing, Buffalo, N. Y. 


Inquiry No. 6912.—Wanted, small camel] hair 
brushes, of Cheap grade, mounted in quills. 


WANTED.—English Linens (coarse weave) 386 to %2 
inches wide—suitable for artists’ canvas. Linens, Box 
73, New York. 


Inquiry No. 6913.--For makers of woolen and 
cotton yarns, also of knitting machinery. 

The celebrated ‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 

Foot of Hast 138th Street, New York. 

Inquiry No. 6914.—For makersof brick machin- 
ery. 

Gut strings for Lawn Tennis, Musical Instruments, 
and other purposes made by P. F. Turner, 46th Street 
and Packers Avenue, Chicago, III. 


wynauiry No. 6915.—For makers of pointing steel 


Sheet metal, any kind, cut, formed any shape. Die- 
making, wire forming, embossing, lettering, stamping, 
punching. Metal Stamping‘Co., Niagara Falls, N Y. 


Inquiry No. 6916.—For makers of machinery for 


manutacturing automatic cold pressing machines. 


You can rent a well equipped private laboratory by 
day. week or month from Electrical Testing Labor- 
atories. 548 East 80th Street, New York. Absolute 
privacy. Ask for terms and facilities. : 


Inquiry No. 6917.—For maker: ~~ 


wood cr paper 
tubs or pails. Par 


Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware speciaities, wood 
fiber machinery and toois. Quadriga Manufacturing 
Company, 18 South Canal Street, Chicago. 

Inquiry No. 6918.--For manufacturers of tur- 
bine water wheels. 

Space with power. heat, light and machinery, if de- 
sired, ina large New England manufacturing concern, 
baving moreroomthan is necessary for their business. 
Address Box No. 407, Providence, R. I. 

_ Inquiry No. 6919.—Wanted, machines for mak- 
ing egg-crate cardboard fillers. 

WANTED AT ONCE.—First-class gas engine salesman, 
one who understands gas engines and all accessories, 
for city and country business. Address, with refer- 
ences, Fairbanks Co., corner Broome and Elm Streets, 
New York City. 


Inquiry No. 69:20.—For makers of soap-making 
machinery. 


WANTED.—Party to manufacture and market an in- 
expensive Motion Picture and Talking machine com- 
bined (for home entertainment), on royalty or percent- 
age basis. Or will sell patents, etc. outright. M. L. 
Swaub, 338 Spruce Street, Philadelphia, Pa. 


Inquiry No. 6921.—For makers of electrically- 
driven rock drills. 


\WANTED.—The patents or sole agency for Britain 
and France, of new machines and articles used in the 
Brewing and Allied Trades. Highest references given 
andrequired. State best terms with full particulars to 
‘“Wideawake,” care of Streets Agency, 30 Cornhill, 
London, England. 


Inquiry No, 6922.—For manufacturers of small 
turbines or cheap rotary engines operated by steam 
pressure. 


WANTED. ~—A first-class Machine Shop Foreman; -a 
man who is capable of producing work at the lowest 
possible cost. Must be a manof ideas and capable of 
hiring and handling men. | eliability first considera- 
tion, Steady position with opportunity to advance, 
Factory at Waterloo, Iowa. Address Manufacturer, 
Box 7%, New York. 


Inquiry No. 69:23.—For makers of or dealers in oil 
cloth, fruit. canned gvods, churns, chalk, ete. 


Splendid opening for a high-grade mechanical engi- 
neer, who has had a broad experience in managing ma 
chine shops,the manufacture of machinery, engines 
and metal specialties. Applicants must bein prime of 
life and now employed. Preference will be given to 
applicants who have had modern scientific training in 
mechanical schools of high stinding. Unqualified re- 
ferences Wi'l be exacted. All communications received 
wili be regarded as strictly confidential. Address 

Mechanical Engineer, Box 773, New York. 


Inquiry No. 6924.—For a machine or lathe for 
turning tapered stock tor fishing rods. 


Inquiry No. 6925.—lor makers of or dealers in 
refrigerating machines. 


Inquiry No. 6926.—For manufacturers of candles. 
Inquiry No. 6927.— For makers of rotary pumps. 


Inquiry No. 6928.—For makers of hand ice ma- 
chines. 


Inquiry No. €929.—For manufacturers of novel- 
ties in general. 


Inquiry No. 6930.—For manufacturers of bio- 
se pes and kinetoscopes. 


Inauiry No. 69:31.—For machines for making soda 
water, alsofor m kingice. 


Inquiry No, 6932.—For makers of unruled linen 
tablets, called ‘* Old Flax Linen.” 


Inquiry No. 6933.—For the makers of the “ 
bel” steam engine. i 
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HINTS TO CORRESPUNUVENTS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientitic American Supplements referred ‘to may be 
had at the office. Price 10 cents each. 

Booka: tererted to promptly supplied on receipt of 
price. é 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9648) L. K. asks: Will you kindly 
tell me through your valuable paper which 
way the compass points south of the equator— 
to the north or to the south pole? A. In 
both hemispheres the magnetic needle points to 
both poles, except for the declination of the 
needle. That the north end of a needle should 
point to the north pole necessitates that at 
the same instant the south end should point 
toward the south pole. Along the line of no 


magnetic declination this is actually the case. | 


The needle points to true north and true south. 


(9649) F. B. B. asks: Would you 


please answer through your columns why any 
change in the number of magnetic lines of force 
passing through the spaces inclosed by a coil 
of wire produces a current of electricity in 
that wire? A. The reason why a change in 
the magnetic condition of a space produces a 
current of electricity in a conductor in the 
same space, is to be found in the theory of the 
ether of space. The ether is subject to stresses 
which produce various effects in vibrations, 
vortices, and currents. ‘To the vortices are at- 
tributed the magnetizing power of the ether; 
to the difference of potential set up in vari- 
ous ways is due the flow of electricity. <A 
change of magnetic condition has been found to 
be an occasion of a flow from a point of higher 
to one of lower potential. This is an electric 
eurrent. If there is a wire there, it will usual- 
ly take the wire in its path, otherwise it goes 
through anything it can break through, as in 
the case of a stroke of lightning. A change 
in the magnetic lines of force produces a simi- 
lar effect in a small way in our apparatus, and 
thus we have a current of electricity whenever 
the number of lines of force inclosed by a coil 
of wire are changed. 


(9650) L. A. T. asks: Will genuine 


amber burn? A. Amber burns with a pale 
yellow flame, with a good deal of black smoke, 
evolving an agreeable odor, and leaving a black 
mass of carbon behind. As it is about 79 per 
cent carbon, and 10.5 per cent each of hydro- 
gen and oxygen, it is evident that it must be 
combustible. We should infer the same fact 
from its origin. Amber is a fossil gum, partly 
scluble in alcohol and ether; since it frequently 
contains insects, it must have been a viscid 
liquid when these were entrapped to their 
destruction. Imitation amber may be made 
with the insects in place as in the genuine arti- 
cle, although in the genuine amber the insects 
are usually of extinct species. 2. Is there 
any imitation of amber that can be electrified, 
so that it will pick up bits of paper as amber 
will? A. Since most gums and resins can be 
electrified by rubbing, it is probable that imita- 
tions of amber may be electrified. 3. Kindly 
give me an infallible test by which the genuine 
article can be identified. A. Amber contains 
nearly 90 per cent of a resin which resists all 
solvents, called succinite, and 21%4 to 6 per cent 
of succinic acid. There are also two other 
resins soluble in alcohol and ether, besides an 
oil. The determination of these by analysis 
will determine the substance to be amber. 


(9651) N. H. asks: Will you kindly 
answer in Notes and Queries column the fol- 
lowing: A doctor uses an X-ray machine when 
examining patients, and claims to be able to see 
sore spots and small ulcers on lining of stom- 
ach and hepatized spots on lungs, also sores 
on other internal organs. I have _ looked 
through two different X-ray machines, but 
eould only see the bones and flesh. The bones 
cast a dark shadow, while the flesh cast a 
lighter shadow. I could not distinguish one 
organ from another. Which is right? A. We 
would beg to refer you to the note in the 
Screnviric AMERICAN of March 11, 1905, page 
208, for a partial answer to your inquiry as to 
the possibility of distinguishing diseased con- 
ditions in the interior organs of the body by 
means of X-rays. We have seen the proof of 
the correctness of this means of diagnosis, and 
have the skiagraphs of such conditions in our 
possession. The lungs, stomach, kidneys, 
bladder, and liver are susceptible to this mode 
of examination. Whether the physician you 
have in mind is sufficiently experienced with 
these rays to use them for this purpose we do 
not know. It is certain that a large experi- 
ence is necessary. We have many times tried 
to have persons see things on the fluorescent 
screen which were perfectly plain to us, but 
which they could not distinguish at all. 


(9652) C. K. asks: 1. Is there any 


method of calibrating volt and ampere me- 
ters without the aid of another volt or am- 
meter? Would the following method answer? 
Place two 220-volt lamps in series on a 220- 
volt light circuit, causing a 110-volt. drop in 
each lamp. Connect the voltmeters in shunt 
with one of the lamps, and add or take off 
enough resistance from the meter to make it 
read 110. Place four lamps in series, and 
shunt the meter with one of them to get 55 
volts. A. You can determine several points 
on the scale of a voltmeter in the manner yeu 
describe by the use of lamps in a rough way, 
but the voltage of the circuit and the voltage 
of the lamps are neither of them to be relied 
upon to any great degree of accuracy. If one 
cannot do better, this way is better than noth- 
ing; but in a great city it should be possible to 
graduate a scale by comparison with that of a 
reliable instrument. Standard lamps can be 
had from certain parties which test and guar- 
antee them to be of the rated voltage. 2. Have 
you any publications that deal with practical 
measuring instruments? A. We can furnish 
you Reed’s ‘‘American Meter Practice’ for $2. 
It is a recent and reliable work on this sub- 
ject. 


(9653) J. W. asks: 1. How is bicycle 


riding explained? By what laws does a man 
balance himself? A. A bicycle maintains its 
upright position upon the same principle that 
a pendulum maintains its plane of oscillation, 
or a rotating wheel maintains its plane of ro- 
tation. This is most clearly illustrated in the 
Foucault pendulum and the gyroscope. As long 
as the bicycle is moving, it wi"! not fall over. 
2. Scientists claim to find the shape of the 
earth by the pendulum. This would all be very 
well if the density of the earth were the same 
in all of its parts, but as that is very im- 
probable, it seems to me that the results of 
these measurements are also very improbable. 
Is there any way of correcting these results? 
A. The time of vibration of a vendulum de- 
pends upon the intensity of gravity in the 
place where it is hung and swung. The vari- 
ation in density of the earth is not great, and 
the mean density is known to sufficient accu- 
racy. It is not probable that the results of 
pendulum measurements are greatly in error, 
or in error at all beyond:the variations as- 
signed as the limits of the determination. 
have no better way to determine the form of 
the earth than by the pendulum, and measure- 
ments of meridians. 3. In looking over sey- 
eral cyclopedias for the article Parallax, I find 
that astronomers do not make any allowance 
for the motion through space of the solar sys- 
tem and of the star whose distance is to be 
measured. Do they really make any allow- 
ance for these motions? These motions cer- 
tainly influence the parallax. A. The proper 
motions of some stars are known, and can be 
allowed for when these stars are observed. 
This is so little that it cannot affect the paral- 
lax to a sensible amount. The nearest star 
is 41-3 light years distant from us. The sun 
is 8 minutes and 19 seconds from us in terms 
of the velocity of light. The annual parallax 
ef the nearest star is 75-100 of a second of 
arc; its distance is '25,000,000,000,000 miles. 
The variation of its parallax due to the motion 
of the sun in a year through space is not ap- 
preciable. 4. We are bothered here with 
alkali water. Is there any way of making such 
water drinkable? A. Without an accurate 
chemical analysis of your water, it is impossi- 
ble for us to express any opinion. The ques- 
tion of the purification of drinking water is 
always a somewhat difficult one, and it sel- 
dom happens that impure water can be much 
improved without considerable trouble and ex- 
pense. In case you have not tried it, however, 
we would suggest your boiling the water for a 
period of about twenty minutes. With some 
waters this will cause a sediment to form, 
which when allowed to settle, removes many of 
the impurities with it. 

(9654) J. D. asks: Can you give me 
in your query department of your paper, data 
for a small jump-spark coil, such as is used 
on gasoline motor cycles to explode mixture? 
Using four dry batteries for the primary exci- 
tation. Writer has several pounds of No. 36 
B. & S. silk-covered copper wire. Can this be 
used on secondary? <A. A strong and reliable 
spark can be made for gas ignition with a coil 
of the following proportions: core length 7 
inches, diameter % inch, made of No. 20 iron 
wire, B. & S. gage. Primary of three layers 
of No. 14 copper magnet wire, cotton covered. 
Secondary 1 pound No. 36 silk-covered wire. 
Condenser of forty sheets of tinfoil, 4x6 
inches. The insulation of the secondary should 
be very carefully attended to. ‘Failure here 
will cause a loss of the whole. The details of 
the work are given with great fullness in Nor- 
rie’s “Induction Coils,” which we can send you 
for $1. 

(9655) H. J. B. writes: In reading of 
the applications of electricity in the treatment 
of disease, I find a statement which seems a 
little at variance with some others that I have 
noted. For instance: One, after connecting 
forty large Columbian dry cells in series (each 
one giving about 15 amperes), says he was sur- 
prised to find an output of 1,600 milliamperes. 
Now, when the inspector of the telephone 
comes around, he applies an ampere meter, and 
from three small cells shows an amperage of 6 
or 8 amperes. If I understand the term, a 
milliampere is 1-1,000 = 0.001 of one ampere. 
What becomes of all the rest of the electricity, 
and why do they measure one set of cells with 
the fractional meter, and the other set with 


We | 


the full measure? As I am a constant reader 
of your paper, I shall be pleased if you will 
give me a little more light on this matter. I 
am thoroughly conversant with the fact that 
we can seldom take out all that we put into 
the dish; some will stick to the sides, and 
there are various ways of loss. But it seems 
that in this case there must be something that 
I am a little behind in, and thus I refer to 
you. In a certain catalogue, I find a descrip- 
tion of the Laclede cell or battery, saying 
“Connected with a faradic coil with milli- 
amperemeter in circuit, it ran the coil 300 
hours, giving a 70-milliampere current; on 
short circuit it gives one ampere; its 
voltage will average 1.5.” A. You are cor- 
rect in saying that a milliampere is a_ thou- 
sandth of an ampere. Thus 1,660 milliamperes 
are one and six-tenths amperes. It would be 
quite as well to express it in that way. But 
physicians are in the habit of using milliam- 
peremeters, and so fall easily into thinking in 
the smaller unit. As to the output of cells: 
The large current can only be realized on 
short circuit, that. is, with no external resist- 
ance, and even then a number of cells in series 
will not give a very large current, or number 
of amperes. In the case you cite, forty cells 
in series gave only 1.6 ampere, when one alone 
will give 15 amperes. The current is cut down 
to a tenth of the full current of one cell. This 
is because of the increased resistance in series. 
Increasing the number of cells in series does 
not give more current unless there is a large 
external resistance. With a small external re- 
sistance it is better to put the cells in multi- 
ple for larger current in amperes. As no data 
for the various resistances are given in your 
citations, we cannot present any numerical so- 
lution for the different cases, but doubtless this 
could be done with a full knowledge of the 
conditions. 


(9656) H.J. F. asks: Will you please 


tell me if a piece of paper 8 inches x 8 inches 
can be cut so that it will cover a surface con- 
taining 65 square inches? Jixplain if it can be 
done. A. <A _ piece of paper 8 inches x & 
inches contains exactly 64 square inches of 
area. By cutting it you cannot make the area 
any greater. Therefore, by no conceivable 
means can it be made to cover a surface con- 
taining 65 square inches. 


(9657) J. G. P. says: 1.1 want to 


put a slide-valve engine about 900 feet from 
the boilers. The lead pipe to engine is 3 
inches. Should this lead pipe be larger? If 
so, should it be larger all the way, and how 
much larger should it be? With high-pressure 
boilers, should the engine have a receiver or 
separator? <A. It will be considerably cheaper 
to use a 3-inch pipe all the way from the 
boilers to the engine than to use a larger size; 
and although there will be a considerable drop 
probably in pressure between the boiler and 
the steam chest of the engine, we do not think 
that this would cause sufficient annoyance to 
warrant the additional expense of the larger 
pipe, unless it is desired to’ have the engine 
develop the maximum power that it is capable 
of generating. In the latter case, a 4-inch 
pipe would be better. A steam separator of 
liberal size should be placed in the steam pipe 
close to the engine, but a recei er is not neces- 


sary. 2. In putting a crankpi:t in a large en- 
gine, is shrinking the best method? If so, 
how hot should the disk be heated? How is 


the best method to heat? Will it hurt the 
disk, or is there any danger if it gets hot 
around the main shaft? Could you crack the 
disk in shrinking the pin in? Should it cool 
itself, or should there be anything used to cool 
it? <A. Wlydraulic pressure is the best means 
of securing a crankpin in a large engine. If 
this is not available, the next best plan is to 
have the crankpin slightly tapered, and then 
force it into the disk by means of a large nut. 
It is possible to do this work satisfactorily by 
shrinkage, but there is some danger of warp- 
ing the disk slightly by unequal expansion of 
different parts of the disk. If this method is 
used, very great care should be taken to heat 
the disk slowly and uniformly, heating a con- 
siderable area on all sides of the crankpin up 
to a high temperature, but one, of course, very 
much below a red heat. Care should also be 
taken to have the cooling as slow and uniform 


as possible. 

(9658) A. L. T. asks: Will you be so 
kind as to inform me if it is possible or im- 
possible to make a so-called permanent magnet 
out of a pure soft iron, i.e., a magnet, for ex- 
ample, similar to the steel horseshoe magnets 
as now made? Can a permanent magnet be 
made out of any iron? I do not refer to the 
residual magnetism remaining in the field mag- 
nets of a dynamo when not in motion. A. 
Any iron or steel which has once been mag- 
netized does not again lose all its magnetism, 
except by heating it red hot. Its magnetism is 
then destroyed. Good soft iron, cast or 
wrought, will, however, retain but little mag- 
netism after the magnetizing force is removed. 
The retentivity to which you allude is the 
same property in steel as in iron. The field 
magnets of a dynamo, when of iron, retain lit- 
tle; when of steel, retain more magnetism. A 
hard steel retains so much that it is called a 
permanent magnet. It, however, does not re- 
tain full magnetic saturation, but loses con- 
siderable magnetism very soon after the mag- 
netizing force is removed from it. It is strong- 
est just after it is magnetized. From the above 
it will be seen that a magnet cannot be made 
of iron which deserves to be called a perma- 
nent magnet. 
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Practican SanitTarion. By George Reid, 
M.D., Ph.D. With an Appendix by 
Herbert Manley, M. A. Cantab., M.B., 


Ph.D. Philadelphia: J. B. Lippin- 
cott Company, 1904. 8vo.; pp. 351; 
numerous diagrams. Price $2. 


That this handbook on practical sanitation, 
for sanitary inspectors and others interested 
in the subject, is of value is shown by the 
fact that it has reached its eleventh edition. 
The author is an expert on the subject, and 
has gone into it in great detail. Among the 
subjects treated are Water Supply, Drinking 
Water, Pollution of Water; Ventilation and 
Warming; Sewerage and Drainage; Sanitary 
and Insanitary Works and Appliances; Details 
of Plumbers’ Work; Sewage and Refuse Dis- 
posal; House Construction ; Infection and Dis- 
infection; and Food. The addition of the 
Acts of Parliament relating to public health 
in England and Wales is useful as an example 
of the highest form of sanitary legislation. 


TELEPHONE DEVELOPMENT. By Vinton A, 
Sears. Boston: Barta Press, 1905. 
8vo.; pp. 121. 

The object of this pamphlet, which is now 
published for the second time, is to encourage 
the development of the telephone by showing 
conclusively that better service and lower rates 
are already being enjoyed under competition. 
That such service and rates are being furnished 
to-day on a large scale by telephone com- 
panies independent of those operating under 
the Bell patents, and in successful competition 
with the latter, besides makimg attractive earn- 
ings at rates which the Bell companies have 
declared prohibitive, is demonstrated to the 
satisfaction of all. One of the most interest- 
ing facts brought out is that the most im- 
portant improvements and the most modern 
high-class apparatus are to-day controlled by 
independent companies. Telephone conditions 
in various cities throughout the country, the 
investigation of the telephone trust, telephone 
securities and finance, etc., are thoroughly dis- 
cussed. A map showing the independent tele- 
phone toll lines in New York, New Jersey, and 
Pennsylvania is one of the useful features of 
this pamphlet. 


CALCAREOUS CEMENTS: THEIR NATURE, 
MANUFACTURE, AND USES, WITH SOME 
OBSERVATIONS ON CEMENT TESTING. 
By Gilbert R. Redgrave, A.I.C.E., and 
Charles Spackman, F.C.S. Philadel- 
phia: J. B. Lippincott Company, 
1905. 8vo.; pp. 310; 63 illustrations. 
Price, $2.75. 

As the cement industry has been completely 
changed, and the processes of manufacture used 
in it have undergone a great revolution in the 
past ten years, due to the introduction of the 
rotary-kiln tube mill, as well as other impor- 
tant inventions, the authors of this work, in 
preparing the second and revised edition, have 
had to alter it considerably. All the latest 
processes used in cement manufacture, both 
here and abroad, are illustrated and described ; 
and all the theories of cement reactions that 
have been advanced by English and foreign ex- 
perimenters are given in a chapter on the 
Analysis of Cement Mixtures. All information 
of value regarding the cement and concrete 
industry will be found in this book, which we 
heartily recommend to all interested in the 
subject. 


AN OUTLINE OF THE THEORY OF ORGANIC 
EvotuTion. With a Description of 
Some of the Phenomena Which it 
Explains. By Maynard M. Metcalf, 
Ph.D. New York: The Macmillan 
Company, 1904. 8vo.; pp. 204; num- 
erous illustrations. Price, $2.50. 

In this book, which is the outcome of a se- 
ries of lectures given by the author before the 
students at the Woman's College of Baltimore, 
the author sets forth briefly the theory of 
evolution and describes some of the phenomena 
which it explains, after which he discusses 
the relation of mankind to evolution. The 
book serves as an introduction to this great 
theory, and gives a comprehensive outline of 
it, together with sufficient illustration to tempt 
the reader to seek fuller knowledge of the 
many interesting phenomena relating to it. 
Although organic evolution seems to be satis- 
factorily established, there is far from a satis- 
factory knowledge of the factors which are 
at work to produce it, and especially are we 
ignorant of the manner of their operation. 
The author avoids discussing the more doubt- 
ful questions, but merely gives an outline of 
the apparently well-established facts as to the 
theory and some of its important corollaries. 
In the three cases where there is a general 
difference of opinion upon a fundamental 
point, namely, regarding the degree of ef- 
ficiency of natural selection, inheritance of the 
effects of use and disuse, and evolution and 
sexual selection, Mr. Metcalf has given the 
divergent opinions and what seems to him the 
safest conclusion. The third point mentioned 
he has illustrated abundantly with pictures, 
showing some of the phenomena about the ex- 
planation of which there is so much difference 
of opinion. Color in animals is the subdivi- 
sion of his work to which the author has given 
the most attention, his reason being that these 
phenomena might be readily observed by any 
person in any locality. The first section of 
the book deals with the theory of evolution, 
and the seeond section with the phentrmena 
explained by the theery. The beek ig illus. 
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trated with 101 full-page plates, a: number of | 
which are in colors, besides some 46 figures. 
It is printed in large type on fine paper, and 
will be found a very instructive and entertain- 
ing introduction to the study of evolution. 


APPLICATIONS OF THE KINETIC THEORY TO 
GASES, VAPORS, PuRE LIQUIDS, AND 
THE THEORY oF SOLUTIONS. By Wil- 
liam Pingry Boynton, Ph.D., Assist- 
ant Professor of Physics at the Uni- 


versity of Oregon. New York: The 
Macmillan Company, 1904. 8vo.; 
pp. 280. Price, $1.60. 


The kinetic theory, which may be regarded 
as a special or specialized theory of heat, is 
most thoroughly discussed in the present vol- 
ume. While any adequate treatment of this 
theory must be mathematical, and while the 
majority of sueh discussions are extremely so, 
the theory itself is of interest specially from 
the fact that it is fundamentally a physical 
one that attempts to present to the imagina- 
tion the mechanism by which things take place. 
As the kinetic theory is a physical theory, it 
has to face not only the problems of the gas- 
eous state, but also of the liquid and solid 
states, and of mixtures and solutions as well 
as of pure substances. It is, therefore, desir- 
able to present a treatment of as large a scope 
as possible, and this the author has attempted 
to do, and has sueceeded very well. The book 
contains all the latest information regarding 
the kinetic theory, and will be found valuable 
to students and others interested in the same. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
Tay 30, 1905 
AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Abrasive wheel mounting, C. H. Norton... 791,159 


Accounts, ete., means for keeping indi- 
vidual balances in book, M. M. 
Wheeler .. cece cece cece erate cee teetees 790,944 
Acid, making hydrohalogenic, F. W. West- 
HAUSSEE e's sacs bs nw esos son sek ous bd ea os 791,306 
Air brake and car coupling combined, au- 
tomatic, L. C. Cary ..ccccccccccecees 790,953 


Air brake apparatus, A. B. Curri 
Air brake pipe coupling, J. H. Phillips... 


.. 791,324 
791,110 


Air cooling device, Peirce & Taylor 790,979 
Air purifying means, F. J. Talbot........ 790,933 
Alkaline metals, apparatus for obtaining j 

oxids of, Roepper & Harmon ......... 790,922 
Ammonia, manufacturing, W. Hoopes 791,194 
Animal trap, E. H. Baugh 791,311 
Aparejo, H. W. Daly 791,407 
Ash pan, F. Cris ......... cee eee e ee - 791,185 
Asphaltic composition, J. B. Swindle..... 790,932 
Automobile vehicles, electric motor for, E. 

CaNtOno: ssid ss ino o00 seis 0% be teees ee. 791,180 
Axle lubricating device, vehicle, P. Le 

SUCUE Scie d cen Sassi eeae es cucieese eevee 091,037 
Bag holder, W. Terry .....esccccccccceee 791,379 | 


Ginaca & Keech. 


Bagasse burning furnace, 791,023 


Barrel receiving and handling apparatus, 

Reynolds & Rose ......... sees eceseee 791,367 

Basin, wash, L. Lewis ............. fete see ee 791,274 
Battery. See Storage battery. 
Bearing, disk drill, J. Faust -. 791,018 
Bearing, self-adjusting, A. Van . 791,059 
Bearing, self-aJining, I. Deutsch........... 791,086 
Bearing, ventilator shaft, Carpenter & 

Baker’ iis Spats aed tis osceds ae ate Calon ayo iee 6 eee 791,244 
Bed and cradle, combined folding, C. 

Bak OWs «6b ied is 0. 'sic nies al cpatale 4 a's 6,ereie ree als 791,069 
Bed, invalid, W. C. Sennett ...... a wees esis 791,295 
‘Beds or other articles of furniture, frame- 

work and spring system for, H. 

Sherrard! joie... cose acaisletebreoe oe t,o oe bie « 791,297 
Bedstead, D. W. Whitaker ....... - 791,388 
Binder, temporary, G. C. Shepherd. 791,296 


Blasting purposes, waterproof explosi 


for, Keith & Boyd ............ 791,100 
Blower and _ exhauster, rotary, > 

(05 0-\-) | cc «- 791,147 
Boat or launch, J. C. Burcher ... « 791,242 
Boat or launch, electric, H. Page.......... 791,285 
Boiler blow-off mechanism, W. R. Mc- 

Keen, Jr. wee eee eee eee e cece eee e cence 791,358 
Boiler setting, steam, M. J. McCarthy..... 791,281 
Booster sets, means for protecting, F. L. 

SessionS ...c eee e eee ccc eect e eee eeeee 791,220 


- 790,882 


Bottle closure, H. S. Brewington 
ottle 2 S 791,097 


Bottle drip receptacle, J. H. Jericho. 


Bottle, non-refillable, J. C. Condo ........ 791,136 
Bottle stopper fastener, S. H. Patterson.. 791,108 
Bottles, flasks, etc., manufacture of, C. 

Boucher 791,240 
Bottles or othe 2 

WOSE, Tashi sreriernareaartnaastes SG -. 791,061 
Brake hanger, W. H. Wilkinson . 790,991 
Brake shoe, J. R. Cardwell ............... 791,181 
Brake shoe and step connection, compaaed 

vehicle, F. A. Hawk ...-.e.-eeeee ee. 791,419 


Breast drill, P. H. Jaegers .. . 791,267 


Brick machine, WwW. P. Grath 791,262 
Brick or artificial stone, making, . 
Kwiatkowski ..... cece e cece e eee eecenee 790,904 
Brick press, E. D. Church . « 791,007 
Bridle blind, D. A. High........ -- 790,897 ! 
Bronzing machine, M. Fritsche - 791,337 
Brooder, poultry, E. F. Hodgson ......... 790,898 
Broom and brush holder, J. Hutchinson.... 791,422 


791,053 


Buckle, A. F. P. Stenzy...... 
+ 791,291 


Builder’s block, G. J. Roberts 


structures, 


Bee @. Heller. Sirs cai sare stig cients sie tee eee 791,194 
Building blocks, machine for the manufac- 

ture of hollow, F. W. Hagloch........ 791,417 
Building or other blocks, machine for mold- 

ing, H. S. Palmer ...............0.00% 791,207 
Burglar alarm house protector, J. Lyon.. 791,349 
Burial case, L. V. Rathbun .............. 790,981 
Button and loop clasp, W. F. Osborne..... 791,284 
Button machine, W. H. Hargraves........ 791,094 
Cabinet, A. Pederson........ ‘el alee .. 790,916 
Caddy bag, J. H. Winslow . - 791,172 
Cam, G. S. McLeod ....... 791,043 


Can top, powder, A. B. Crouse . 
Candy, making, F. H. Richards 


791,011 
790,920 


Car brake, J. C. O’Neill ........... - 790,974 
Car coupling, automatic street, 3 
CALS, cis ’seid.e-c ecru bie bw oe eeinis' beraw ties « 791,439 


+ 791,056 
791,348 
791,252 
791,092 
791,095 


Car door, J.. Swanson ‘ 
Car door mechanism, Lindstrom & Streib.. 
Car grab handle, railway, S. M. Curwen.. 
Car, grain, Gilleland & Charles ........... 
Carbon break field switch, E. M. Hewlett. 


) Carbureter, explosive engine, E. Haynes.... 791,192 
Cards, game, L. Wade .....eseeeseceeecees 791,118 
Case. See Burial case. 

Catamenial appliance, M. S. Merkley...... 791,354 
Cattle guard, C. W. Booth ......... .. 791, 133 
Cattle guard, Costello & Miller . . 791,323 
Cement post, J. B. Flickinger ............ 791,089 


‘STRENGTH OF 
GIBRALTAR 


/ You Value Yo Your House 


and Insure its Contents. 
You Value Your Life, too— 
Then why don’t You Insure 
it? Its Loss Would be Far 


Greater to Your Family. 


Write for Information’ of Policies—Dept. 121 


INSURANCE CO. OF AMERICA, 
Incorporated as a Stock Company by the State of New Jersey 
JOHN F. DRYDEN, President Home Office: NEWARK, N. J. 
“Awarded Grand Prize at St. Louis Exposition, 1904.” 


‘MALLEY 


MARINE GAS ENGI NES 


PROTECT YOUR HOMES AND PROPERTY. 
Badger’s Fire Extinguisher will 


MALLEYV 


put out any kind of a fire at the start. 
So simple a child can use it. 
Write for information, 
BADGER FIRE EXTINGUISHER CO. 
3° Portland St., Boston, Mass. 


Progressive business men use 


BATES 
Hand Numbering Machine 


It rrints numbers consecutively, duplicates or 
repeats—changed instantly py turning pomter. 
To learn how it will save for you, send tor 
Booklet 48 now. 


BATES MFG. CO., 31 Union Sq., New York 
Curcaco—304 Wabash Avenue 
Factory, Orange, N. J. 


“It Beats the Devil” 


A customer writes us as follows: “It beats the devil what a 
man will sometimes do to save money. Two years ago I pur- 
chased an engine of . The price was very low and I 
figured. I would not be much out of pocket even if the engine 
was a failure, but I was wrong; I paid nearly twice the price of 
the engine trying to get satisfaction out of it. Neither could I 
get any satisfaction from the people who built the engine. I 
guess they figured they sold it so cheap they couldn’t afford to 
pay postage answering my letters. Last year I was again at- 
tracted by another ‘something for nothing’ proposition and got 
M cold again. I believe I now know the difference between a 
cheap motor and a good one. A number of your machines are 
used in boats here on.tne river and I know what they are. Send 
me your latest catalogue and I will place order within ten days 
for one of your 9 horse power double-cylinder engines.” 

The above letter is a fair sample of similar experiences that 
constantly come to our notice. Perhaps you are in the same 
boat. In any event, if you are interested in marine motors, 
send 10 cents in stainps and we will forward our 84-page hand- 
somely illustrated 1905 catalogue. Address Dept. W. 


SMALLEY MOTOR CO., LTD., Bay City, Mich., U. S. A. 


Member of the National Ass’n of Engine and Boat Mnfrs, 


STANDARD 


ISCALES 


fOR FACTORIES 
Sena for Catalogue. S. 
Osgood Scale Co., Binghamton, N. Y. 


The Buckeye 
Air-Cooled Engines 


Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Munn & Co. receive free notice in the 


SCIENTIFIC AMERICAN 


MUNN & CO., 361 Broadway, N. Y. 
BRANCH OFFICE: 625 F St., Washington, D.C. 


ANATOMY OF THE AUTOMOBILE 
By “DR. DYKE” 


Contains full descriptions aud detailed meehianical drawings of ALL 
standard American automobiles and several types of foreign cars. 
Dragrams OF Erecrricat Connections. Full descriptions and draw- 
ings of successful air ships. THree Booxs 1v One. Over 700 pages 
and 300 ilastrations. Invaluable to auto owner, Pes i repamen, 


agent and intending purchaser. Price, postpaid, Send for 
our catalogue of auto supplies. 
A. L. DYKE AUTO SUPPLY Cv. 
Olive and Walton Streets, « . St. Louis, Mo. 
__. THE SUPPLEMENTARY | 
SPIRAL SPRING 


Absorbs all vibration. No jolts or rebounds, 

Acts alike under light and heavy loads. 

Stands the test, adds comfort and new delight 
to motoring. Saves engine, tires and springs, 
Will please you as hundreds of others. State 
~ make and model of your car. 


SUPPLEMENTARY SPIRAL SPRING CO. 
4529 Delmar Ave., St. Louis, Me. 


are fully warranted as to 
workmanship and material. 


The Oscar Lear Automobile Co., 
COLUMBUS, OHIO. 


Famous low-priced cal- 
culating machine. Rap 
accurate, simple, practi- 
eal, durable, Capacity 

0. Two models, 
0! 0, prepaid 


Booklet Free. 
Agents wanted. 
C,E,LOCKE MFG,voO. & 
:6Wainut St. Kensett,lowa B 


Do You Use Chucks? 


If so our catalogue will interest 
you. Sent free. New styles. 
New sizes. IJ,iberal discounts, 


THE CUSHMAN CHUCK WORKS 
Chucks Exclusively Hartford, Conn. 


Scientific American JUNE 10, 1905. 
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Centering machine, F. Jackson ........... 790,963 


4 IF YOU SHOOT A RIFL Blectrode, M. Yasuda ............00..c0es 791,308 
Checkrein, H. P. Avery ........ . 790,996 Pistol or Shotgun, you'll A lie Electromagnet, alternating current, J. D. 
Cheese screen, W. H.. Bartels 791,000 Eye by sending three 2c. stamps for THN @ rhe: 55, oes co's bie eb cs Seen ries 8% see 791,423 
Chocolate, machine for coating pans with, the Ideal Hand-book “A,” 120 pages: Emasculator, 0. C. Sheppard ....-..-.-.. 790,928 
Ge B; “EMingood “seciieianeae csc eeweess 790,956 SREE, The latest Encyclopedia of , Engine. See Rotary engine , 
Chuck, H. A. Heupel . 791,027 Arms, Powders. Shot and Bullets, Men- | Engine cylinder construction, gas, F. K. 
Chuck, automatic, Chapman & Kennell.... 791,321] inwav miu. COL 8% U St New Ha CONN USA’ i Dera: Satlx voice vesigeeoes coven Petia 790,925 
Onpehor sor note For rock drilling ma- aeaie “2 - ga Lanes Engine transmitting device, N. W. Akimoff 791,121 
chines, 2 i ephens ...... Sekar ‘ —— | Engines, stone plug constructi f fin- 
Seeaplan butter worker, combined, G. J. aoitoes Fe ang 8 a Wage aaa RA eat ate 790,938 
Aiea 6 ara NSS share srareseisterete erste ies ; ’ aporator, J. A. Rector .......... ++» 790,919 
Chute, H. Marcus . + 791,352 j Excavating scoop, N. Wiesen .... ++. 791,390 
Cigar cutter and advertising device, 3 Explosive motor, D. E. Barnard 791,126 
_ W. Smith .......... tees e nee eees « 791,049 4 | Eyeglasses, G. H. Chapel ................. 791,320 
Cigar holding device, Erwin & Meyer - 791,257 Fare registering and transfer ticket print- 
Cigar making machine, G. H. Catt ........ 791,246 ing and issuing device, W. D. C. Smith 791,050 
Circuit closer, thermostatic, A. D. Cay- Fastener, P. H. Lettre .................. 791,198 
A Harmless Antiseptic. i eae seh ge sae Soro adios 701 182 Fastener, interlocked, Gq D. Crandal : gol ae 
9 A. Ge Baker oe eee eee e eee cece e ences , ‘faucet, self-closing, I. . Baker .. ‘ hg 
. : Cloth 1 fast ~ Be D «. 791,331 i 
Endorsed by the medical profession. J | {fetes samp or fastener 4 t. Dossee. 711 That MOISTENS Feed. water heater, ©. Stiekde. 2.10010. 751,168 
» 18 > ’ Feeding oats to animals, device for, W. 
Send ten cents to pay postage on te burning puna ces nh . B. Archer........ LO DRIES Tee sWashbiten, ne wane iecamoe sles 791,171 
A S ollar, horse, E. L. beeen eee eee e eee 9 Feet, electrical appliance for the, 
free trial bottle. Sold by Lead Composition, printing, or the like, J. A. CooLs nandez y Moreno 791,335 
In: Druggists. Not genuine unless Wetmore ......... sete cece cence ewes 791,062 Fence post, A. A. Thompson 791,380 
label bears my signature : Concentrator, C. O. Michaelsen .......... 791,200 WARMS Fertilizer distributer, C. H. Barrows...... 790,999 
Concrete block machine, T. O. Hichelberger 791,088 Fiber and manufacturing same, waterproof 
Concrete construction, A. C. Chenoweth.... 791,076 viscose coated, C. N. Waite un wane ek 791,386 
@ ‘ Ponercte aa cOnG construction, N. Schiet- OT DOR Removes Dust and Ventilates. Wibers manufacturing viscose coated, C. 
os , Niece WATE! Oo cocci Sreduretele orn datovets nee hed: TOL OBO: 
Confectionery machine feeding device, G. 7 pare 1 i a i 
uf CCectgsenictant Gonneeiing wechagien ewan eS ete testa otra [Mile paper and eardy eB.” Goxweds (20101 Tans 
a 9 - 4. smith ....... ’ Hy Filter, barrel, A. E. Johnson ..... - 791,424 
Dept. U,63 Prince St., N. ¥. Conveyer, Baldwin & Moss .............+5. 791,175 is proof of its correctness. Filter, water, C. V. Roberts .... - 791,213 
Cooler, H. E. Coffin .......... see eee e eee 790,884 100 f - ll Filtering water, C. V. Roberts............. 791,431 
Write for free booklet on Rational Treat- C90... folding, A oak wpeisteoge sei oss EG ee douse per cent. of our installations Fire box lining, C. M. Genthner...... vee 791,412 
ment of Disease. 1 » de A. CPHENS .-eeeeereere , full Fire escape, G. F. Wachtershauser 791,433 
Curd cutter, C. A. Schoenrock ........... 790,926 are successful, Firearm, magazine, ©. Freeman.......... 791.411 
Cashion 0. Renee ee ae qeveue Firearms, device for locking the barrels in, EP y os 
’ , . : ’ Bon BOln? peta seca aiacon tea inis are aia heirs tae 1,1 
© Davenport, knockdown, U. Bourke, Jr.... 790,949 R 4 Fi f truct A. L. A. Hi 1- : 
ENNEN ‘Ss telat teem | Deals, machine for forming’ compound, G. egenerated Cold Air Co. oeeehte uate $A senaaaaciny eres : ave 791,265 
TALCUM SS. Mayhew ......es esses eee e eee eeeeees 791,102 Fishing lines to floats or sinkers, device for 
. Delinting machine, W. S. Cannaday 791,318 88 Broad Street. BOSTON. MASS. attaching, A. B. Robertson ......--... 791,290 
ie pe ee eae ie sete ee eee - eee = — | Flexible tube and connection, A. W. 
or vice, - Bailey .............. ’ \ Nicholls) -sscgoSeisaa Sree ev ndsivae Wises ee isasel eis 790,971 
Diseases, apparatus for treating rheumatic . re Floor or wall wiper iz 
SNe: other, Wolpers & Barrett .......... 791,232 C Bore Electric Light 1 THOMAS. weds dn Gaon dae nee ea ems hed 790,988 
Inge ce rheumatic or other, C. eae ae e OUTFIT Hie plug, P. J. Malloy a4 nhs es 
Ue ALIS oh arta Nee als fa undead cua a olaad iS bd ‘Fluid meter, W. Ferris i 
Disintegra ting. roller, ee Deveanert se 791,328 af Volt comp mecey tects: Switch, 10 feet of Fluid motor or meter, W. H. Reynolds .... 791,368 
Re nek isplay apparatus, automatic, erber ire an attery, wit ain, lulls box or basket, Lane & Carroll.... 791,272 
PRICKLY HEAT, 0,388 [ Gibbs ok esse eee ee ee eee ne eee ne ees 790,896] | Ruby, Green or’ Blue i ‘Folding table, L. Heilbron’ ............... 790,893 
CHAFING, and = *e8neeit!| Display bin, H. G. Roth ...............0. 791,370 Lanip, all complete for Force feed distributer, A. Armitage........ 790,995 
Ld seaiat a | Display rack, R. A. Ekstrand ............ 790,887 50c., and 15c. extra | Fruit washer, L. E. McCann ++. 790,909 
SUNBURN, *4 pi zitistions ,; Dock cutter, J. D. Abbott ............... 791,393 for postage, to any | Fuel, burning, J. B. Archer .............. 791,067 
Removes all odor of perspiration: De-| | Door opening device, electric, F. Staehle... 791,113 part of the world. Funnel, H. F. Ganon ...........++.- «ee 791,261 
~ lightful after Shaving. Sold everywhere, or] | Door operating mechanism, W. R. & R. Furnace casing, R. Holden 791,421 
mailed on receipt of 25¢: Get Mennen’s (the original), Sample Free. Pitt ...........00- ee eee 791,164 Fuse or cut out, electric, L. B, Buchanan.. 790,883 
GERHARD MENNEN COMPANY, Newark. N.J. Door operating mechanism, M. Cossey.... 791,184 Game device, O. Henrichsen_..... 790,894, 790,895 
Door stop, J. T. Roe Me 790,931 Garment and book support, W. F. Padden. 791,107 
rafting instrument, : fe a Garment fastener, A. F. P. Stenzy...... 791,052 
A LOOS E L EA F BOO K Drawer support, J. Rothwell 791,112 Gas buoy, automatic, T. L. Willson 791,119 
Dressmakers, tailors, etc., marking device Gas burner, H. S. Busey .......... «.. 791,002 
for, .M.."ROBrs o's sivitde.s 0.4.00 are.e eee es 790,923 Gas burner, R. Momand ..... ae «.. 791,356 
For Vest Pocket, Drill bit or cutter, coal or rock mining, Gas burner, J. F. McCarty 791,430 
G. H. Bittenbender .................. 791,001 Gas burner valve regulating device, C. T. 
Coat Pocket [prin pit,’ rock, M. Hardsocg. 20.2002. 791,264 Puller’: (cho 8, cost paste cane tos ot cence 5 791,260 
and Desk Drill feeding box, divided, G. T. White... 790,990 Gas machine, J. H. Esker ..........-.005: 791,334 
é Drills, feed nut for, I. Wantling......... 791,304 nar) Gas tube stork neck, W. S. Stapley.. - 791,377 
Used by Business| Drilling and nailing machine, J. L. Per- R. 1, U.S.A Gas washing apparatus, J. S. Oursler « 791,160 
Men, __ Professional kins 191,287 eG, Re hy U9. 1 | Gate, E. Graeber ..... 790.890 
Men, Salesmen, En-|prum, heating, S. M. Abbott 791,120 Send for Catalogue: Gate, J. W. Reynolds 791,047 
sineers, Draughtsmen Dry kiln, B. D. Curtis ..........000011 : 791,406 Gate, 0. L. Williams 791.064 
should use the Uae Dyeing apparatus, silver, Ae ae Hanson : 791,148 | fate tL Sa arene ? rote 
” = ‘ar ring fastening, i ieberfreun . , 965 ate, . » Soesbe .....-- seen ee ee ’ 
Lee Po Eccentric, J. W. H. Handley........: » 790,89" ARRINGTON &KING Gate operating mechanism, : 
costs and records cf | Electric circuit switch, B. P. Rucker.... 790,988 Pitt 2... sees eee eee ene Baars rccenate 791,163 
all kinds. Betterthan | Electric light suspending. device, adjustab PERFORATING Gear, reversing, W. J. McCarroll ......... 790,968 
any card index. ‘The **Unimatic”’ bound in full Wass & Whitaker ................... 790,940 Glass in place, strip for securing window, 
genuine black léather, flexible; is perfectly flat open-| Electric motor controller, G. Baehr : 791,124 PERFORATED METALS W. T. Mills 2.0... .e see eeeee eee ee ene 790,908 
ing, and sheets may be instantly inserted or removed | Blectric power system, J. E. Weaver, OF EVERY DESCRIPTION Glass manufacturing apparatus and process, 
from any part. Twenty-eight sizes carried in stock. 790,941, 790,942 wire, BE. C. Schmertz ................. 791,216 
Five rulings, with or without index. Write for com-| mlectric spark gap or interrupter, E. L. Ov- ‘i OR_ALL_USES Glass manufacturing process and apparatus, 
plete description, price list and sample sheets. INZtON: “Ke Vee hacia ee hoe Mere nee 790,975 SCREENS OF ALL KINDS Bi Gs Schlimertze occ. Sia ieee de ine 5 see 791,217 
SIEBER SSELL 'G. COMPANY | Electrical switch thumb piece, F. C. De yen oe Gold or other diamagnetic metals, separat- 
A007 astede: Ave cal Louis Raanone) Seat on Seseune cn achat Loymioae 225 NORTH UNION ST. CFA ICA GOOLLL. ing, L. T. Weiss ..-....ssssceeee sees 791,305 
2 o9 . 


SPECIAL ANNOUNCEMENT 


To be published on July 1, 19095: A NEW PUBLICATION entitled 


e Successor to 

A H d ( d SCIENTIFIC AMERICAN 
merican omes an ar ens BUILDING MONTHLY 
HIS new monthly magazine will be much broader in scope than its predecessor. It will have 
the word “ HOME.” for its keynote. The one to whom this word has no meaning will 
have no interest in this new publication. It is the intention of the Editor to take the reader 
with him to various parts of the country, and show him how the better class of people live, whether 
the house may have cost $3,000 or $300,000. Good taste is, perhaps, more necessary in the 

building and furnishing of a house of small cost than in a mansion of importance. 


The Editor will not leave you on the outer doorstep, however, but will. take you ‘within, 
where you may see how the house is furnished and decorated, and how the owners live. Then 


you may have a walk through the garden, and then to the summer house, where, perhaps, the 
plan of the formal garden culminates. 

There will be published articles on room decoration and furnishing, showing how the furniture 
may be arranged to produce the best effects, what pictures may be hung, and what bric-d-brac, 
inherited from some former mansion, may with advantage be discarded. 


Each issue will contain an article on some important mansion, showing, if possible, various views of the 
exterior, the interior, and the garden. Plans are published with most of the residences shown. 

The new publication will be issued monthly, and will be somewhat smaller in page size than the “ Building 
Monthly,” viz.: 1034 x14. It will have a handsome colored cover. It will have about 50 pages each issue. 
Price, 25 cents each issue; $3.00 a year. 


SPECIAL OFFER TO READERS OF THE “SCIENTIFIC AMERICAN” 


To any one subscribing before July 1, 1905, the subscription price will be $2.50 for “American Homes and Gardens” for one year from July 1, 1905, to 


July 1, 1906. ; 
To any one subscribing after July 1, 1905, the subscription price, without exception, will be $3.00 a year. 


Subscribe at once and obtain the most favorable terms. 


JUNE 10, 1905. 


Scientific America. 473 


Now Ready 
for Delivery 
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Electricians’ Handy Book. 


By Prof. TT. O’CONOR SLOANE. 
768 Pages. Nearly 60v Illustrations. 


Handsomely Bound in Red Leather, with 
Title and Edges in Gold. Price $3.50 


: 
Q. 
S 


This thoroughly practical bock of %58 pages covers 
the entire field of electricity. It contains no useless 
theory—everything is to the point, and readily under- 
stood by student or practical man. Theadvanced elec- 
trical engineer will also receive great benefit from its 
study. It is a work of the most modern practice. 
Written in a clear, comprehensive manner, it covers 
the fleld thoroughly, but so simply that any one can 
understand it fully. It teaches you just what you need 
to know about electricity. 


# Practical Work for Practical Men. 


CONTAINS SPECIAL CHAPTERS ON 


Mathematics. Alternating Current 
Electric Quantity and Motors. 
Current. — ‘ Transformers 
The Electric Circuit. Management of Motors 
Ohm’s Law. and Dynamos. 
Electro-Chemistry. Care of Dynamos and 
Primary Batteries. Motors. 
Storage Batteries. Station Notes. 
The Field of Force. Switchboards. 
Magnets. Voltmeters and 
Induction. Ammeters. 
Direct-Current Gener- Distribution. 
ators and Motors. Lighting Arresters. 
Direct-Current Armature The Incandescent Lamp. 
Winding. The Arc Lamp. 
The Direct-Current Photometry. 
Generator. . Electric Railroads. 
Armature Reactions. Electrical Measuring 
Characteristic Curves. {nstruments. ? 
The Direct-Current Electrical Engineering 
Motor. ° Measurements. 
Open- Coil Generators. Electroplating. 
Generators and Motor Electric Meters. 
Construction. Telephony. 
The Alternating Current. Beil Wiring. 
Alternating Current Electric Heating 
Generators. Wireless Telegraphy. 


American Tool-Making and 
Interchangeable Manu- 


facturing. 


By J. V.§ WOODWORTH. 
544 Pages. 600 Illustrations. Price $4.00 


A practical treatise on the Art of American Tool 
Making and System of Interchangeable Manufacturing 
as carried on to-day in the United States. It describes 
and illustrates all of the different types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
which are in general use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machined metal parts are imperative. It is a practical 
book by an American Toolmaker, written in a manner 
never before attempted, giving the 20th century manu- 
facturing methods and assisting inreducing the expense 
and increasing the output and the income. 


Gas Engines and Producer- 
Gas Plants. 


By R. E. MATHOT. 
320 Pages. Fully Illustrated. Price $2.50 


A practical treatise setting forth the principles of 
Gas Engines and Producer: Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera- 
tion, Producer-Gas Engines and their Possibilities. The 
Care of Gas Engines and Producer-Gas Plants, with a 
Chapter on Volatile Hydrocarbon and Oil Engines, 
Thoroughly up-to-date in its treatment of the subject, 
tne work discusses at considerable length the genera- 
tion Of producer-gas and its utilization in gas engines 
No other book in English presents anything like as full 
a discussion of this most important phase of the gas 
engine. Indeed, no other book devotes even a chapter 
to producer-gas. despite the fact that it is the coming 
fuel for gas engines of high power. 


(2 Any of these books sent prepaid on receipt of price. 


("A special circular of these books will be sent to any- 
one on application. 


MUNN & COMPANY 


Publishers of Scientific American, 


361 Broadway, New York 


Golf ball, C. Davis ............6. 790,954, 790,955 
Grain drying machine, A. Johnson........ 791,029 
Grinding or polishing apparatus, H. A. 

WEDER  socteisisie occas tana Mareas «00.8 sais a bore 790,943 
Grinding screw cutting dies or chasers, ma- 

chine for, E. J. Miller ................ 791,201 
oun carriage recoil brake, wheeled, O. aids ot, 

AUD ER ine esta a. siotsied Oe Gogh sier di Sail wooheiis/e F : 
Hammer, centriznga, South & Pratt. ree pad £ ye yf niet ses 
Hammock clamp, Z. . Chadbourne... 791,31 i + 
Hat fastener, Heller, Ww. W. .. 791,359 ive collars tor repairs dur- 
Hatch, L. Williams ............cceceeeeee 790,992 ing the entire season. In 
Hatchet attachment, J. O. Oliver..... +» 790,973 Mas h of hi 
Hay carrier, W. & C. A. Gutenkunst .. 790,891 rc this year they 
Hay fork, T. Widdop ............eeeeeeeee 791,389 bo 1: . £ h. d 1 
Hay loader and ebaree ys Teme & Spare. ‘ ee a ught six o ey mode. 
Hay raker and loader, 2 . Shultz...... 791,37! ‘ F 
Heat generator and _ furnace, B.  Hol- pictured here an have al 

BEGOK, cing Sigatshatpilacen eda aangeS0e 790,899 ready increased their order. 
Heater. See Feed water heater. : a 
Heater, W. H. Jones ........c cee ee eee eee 791,344 @Theix comments on our 
Heating systems, heating and_ circulating hs hi s h 

water in hot water, C. C. Peck ...... 790,976 mac anes, toget er wit 


Hide working machinery, J. W. Deckert.. 791,015 
Hides, skins, or leather, machine for treat- 


SURREY, TYPE, ONE the comments and ac 


ing; EB. Be Chain. scsi cin eee ees 791,006 aS : 

Hip strap drop and trace carrier, J. A. oe 1618 horse power, $1350, ae a of ie esas 
Buckstaft  ..... cece cece ee eee eenee 1,241 : ? id ers, Ww: e sen 

Hog trap, W. 8. Schwartz. .......cceccees 791,219 ‘Full information on request. ae W. arc ee 

Hoisting and power transmitting machine, on request. e will also 
D. ADrey oo ....eescseseecsceeseuceen, 790,875 LGN Hay 1904 the 


Horse blanket, R. A. Seaders 
Hose coupling, J. F. McElroy .. 
Hose supporter, M. B. Hammond 
Hose supporter device and corset steel 
lock, combined, M. H. Gerstle 
Hydrocarbon burner, P. J. Owens .. 
Ice mold, B. F. H. Keinke ..... 
Icing, machine for coating biscuits or 
articles with sugar, chocolate, or 


-- 791,372 y 
- 790,970 : a 
790,959 
790,958 


791,205 
791,099 


: tell you in detail why our 
Moxie‘Nerve Food machines are perfectly 


suited to American roads, 


i Comp any 9 Boston 
ss {bought one of our 
Main Oftice and Factory: Kenosha, Wisconsin, 


Z touring carsjand 48. ches, Boston, Chicago, Philadelphia, 
CEOS dove it over eight New York Agengy:104 West Thirty-eighth Street. 
shu 


a Representatives in all other leading cities, 
ilar, H. Pecher ..........cccceesceeees 791,363 f . : 8 
Illuminating effects, apparatus for produc- ae ger Meera distrib THOMAS B. JEFFERY & COMPANY. 
ing, O. Junghans ..............00 sees 790,900 . a . i : 
Incubator automatic cut-off, G. Evans..... 791,188 tion of a vertising iterature, 
Indicator or sign, E. M. Skinner.......... 791,221 
Ink well, pen, and blotter holder and cal- 
endar, combined sheet metal, W. 2 
DA @triehy, fu cress ciate bd agra Ok ies 8 ay ete ws 791,016 
Insect trap, G. Andrus ...... . 790,876 


Insect trap, E. A. Dolle 

Instruments, device for suspending and _ se- 
curing the supporting rods of, Pfeiffer 
& Hein ......... tis 

Insulated rail joint, 


791,186 


791,364 7 . : 
: 790,886 - _ 


Insulating support, thir os 
BAM bier ose tote ne tae a eee a hb as 790,957 
Insulators, rail clip for third rail, G. L. @ GASO ENE 
& W. Courtenay ......... eee ee ee ee eee 791,079 | L | 
Ironing machine, W. +E. Andree 2 791,395 | ' 
Jar cover, display, H. G. Roth............. 791,432 | 
Knitting machine feeding \ 
straight, I. W. Lamb ................ 791,271 
eines ne eee es aaa 18 H. P. and 35-40 H. P. 
pamp, electrics R. Kuch ............... af 791,152 
OOOH eee ane ee aorta) Are completely illustrated and described in the handsomest automobile 


Lamp holder and head 
Wantling & Doubet 


on catalogue ever printed. Sent free to any address on request. 


Lamp, miner’s, E. F. Long ............... 791,276 
Lamp regulating means, electric, : 

DAViss oS Atos ee wid Sear aceon eke Sri 791,253 
Lamp, street, R. Momand ................ 791,355 
Lamps or gas heaters, preheating chamber 

for gas, C. C. Malton ..........0...08- 791,278 
Latch, L. C. Campbell .......... - 791,317 


Lath holding strip, N. Coleman -. 791,249 
Lathe appliance, A. T. Anderson 791,394 
Lathes, etc., ‘indicator for, H. J. Nichols. 791,283 
Lathes, stub extractor for wood turning, 

W. EB. Buxton ....... cece cece eee eee 791,179 

Leather stoning out machine, J. W. Deckert 791,014 

Ledger, manifold pad, A. F. Schultz. «. 791,294 

. 791,254 

| 


Lens cutting machine, G. H. Day 
Life saving appliance, Dougherty & Wilkin- 
BOM. “ajc oleae aera 8 esas aa Shied wacee ee ee 791,255 


Ligature container, P. S. Bauer . 791,128 
Linotype machine, J. R. Mogens reuags == = Se eS 
Liquid dispensing apparatus, S. - Moran. 791,040 ‘. 
Lock and latch, H. G. Voight ..........-. 790,936 10 H. P. Light Touring Car, F c ; z $1,750 
Locking device, strap, 8. J. Offord «....+ ++ 791,208 35-40 H. P. Touring Car, Standard, 108-inch wheel base, 4,000 
Locomotive boiler, E. Blass ........... . 791,239 7 ra é 
Locomotive cellar puller, J. F. Killian.... 791,032 35-40 H. P. Touring Car, 112-inch wheel base, ‘ 4,200 
Tog. warning mechanism, W. M. Wilkin, (east 35-40 H P. Royal Victoria, é é Fi < » 5,000 
ASST sie aside 5S ete. dopa ein lo ae aera Sratty Oe ae 5 . 
Loom for weaving Axminster or other pile 35-40 H P. Double Victaria, 7 : = . 5,000 
bse ae at , Gooper i eG es 35-40 H P Landaulet, 7 ‘ . - 5,500 
ing, : i oe ; oe * A 
Lubricator, @ B. Stock 791,054 35-40 H. P. Limousine, . é . . . 5,500 
ubricator, T. Davis ...... . i =i 2 j 
Lubricator, W. A. Hatcher. 2202221220 791418 112-inch wheel base Touring Car Bodies are interchangeable with Limousine 
Manhole and junction box, combined, Reed eee Bodies. Touring Car Body, separate, $750; Limousine Body, separate, $1,800. 
McComiskey ............ cece ee ceecee 328 ® . . as 7 ‘5 
Mapeede ce oS - Trotter . rans Special Catalogues of Columbia Electric Carriages and Columbia Electric 
atch box, A. E. Smith ...............0.- ‘ D ey 
Mateh splint forming machine, A. B. Gal- pane Delivery Wagons and Trucks on application. 
ANS "ors wrecsiciet bie elas oes Pb eie es aisle bie : 
Matra | seconine | iechine | eeesbeutent a4 ELECTRIC VEHICLE COMPANY 
Matrix distributing machine, B. F. Bellows. 791,130 HARTFORD, CONN. 
Measurer, skirt, A. T. McCampbell....... 791,280 
Measuring device, cloth, Taylor & © : 134 West 39th St. 1413 Michigan Ave. 74 Stanhope St. 
Wa gee cea evenpeeey 790,934 NEW YORK CHICAGO BOSTON 
Measuring device, trousers, W. C. Mertz.. 791,039 Member Association Licensed Automobile Manufacturers. 
Measuring machine, electrical, F. J. Per- 1 . 
gins. 4g c,eneutic es ewiins tacos weittwes paige fae 790,917 | TEE —————— — — BL | 
Merry-go-round or carousel, J. E. Praul .... 791,046 | a 
eral working machine, Cc. Prouty it eee -ataite a; 791,288 | _ 
Metals, electrolytic deposition of, arrison o j ‘i A 
wren Oe, pinta tagagre 791,341 | SAVES MANY LIVES. DEG oychotias Hed Mabe aaad: 
iH" 
Mctoe dials, J. M. MePheeters bye oa Nuss oh 791,044 There never was an invention better calculated to be of benefit to the 


cyclist than the far-famed and now universally adopted 
MORROW COASTER BRAKE 
It protects both wheel and rider from danger, giving the latter supreme 


Milk, cream, etc., treating, S. R. Kennedy. 791,270 
Mineral reclaimer and saver, Orr & Finley. 790,913 
Molding apparatus, N. A. Austin ........ 790,948 


Molding apparatus, J. A. Brodin.. . 791,177 control over the machine even when coasting the steepest hill. Safety, 
Molding flask, J. W. Myers ...... . 791,041 simplicity and efficiency assured. All parts interchangeable. Chief parts 
Motors, operating alternating cu . cut from solid steel, giving great strength and lightness. No increased 
Churchward  ...... cee cece eee eee e ee eee 791,440 friction when pedaling. Only one chuck~--the Forward Drive. Price 
Mower Or ete finger bars, attachment Gros $5.U0 complete, 
for, i ALETMAN iis eee ee ew was sae 791,0: 
Musical instruments, tracker for mechani- ECLIPSE MACHINE CO., Elmira, N. ¥., U.S. A. 
eal, T. Danquard .................0. 791,441 cae ‘ : 
Musical _ stringed instrument sound post, . 
Ox SIMIC, 2: 6ts sss gis oleae nee eae S 790,986 
Necktie, H. Apfelbaum .. S ... 791,123 
Sei ag ai =| | SAVE ONE THIRD 
Nickel from nickel bearing substances, ex- 
tracting, H. A. Frasch ................ 791,090 


Nozzle for wet concentrators 


By Buying of the Makers 


Weaver «os cseaes - 791,387 We are actual manufacturers—not a commission house. 
Nut lock, A. P. Steel .... - . 791,051 We can and do save our customers one third on retail prices 
Nut lock, J. EB Ford .........--+.04- +++ 791,258 by selling direct to user and cutting out all dealers’ profits. 
Nut lock washer, W. B. Neel ...... -++ 791,104 All our goods carry our guarantee. Our free illustrated cata- 
Oiling device, R. Nelson... 2+. ..+++ +++ 791,360 . logue shows a greater assortment of carriages and harness 
Onion digg2r, Richards & Gerlach.......... 791,369 than any dealer can show you. Send for it. 

Packing, metallic, J. G. Callan .... ... 791,073 
Backing, metal Cas: H. | Smith aoe reaieue THE COLUMBUS 
acking, piston rod metallic, F. E. Small.. A 
Paper feeding and controlling device, G. CARRIAGE AND HARNESS COMPANY, 
DOnNINE! sick. cos eas leds eek en eas 791,187 COLUMBUS, OHIO. 


Paper in autographic registers, ete., center- 

ing device for rolJs of, E. J. .Barker... 790,998 eT si eas eae 
Paper receptacle, O. Vu. Parmenter ....... 791,362 eee 
Paper, weatherproof, Bird & Moore 791,312 


Parcel carrier box, C. F. Coleman « 791,077 rs < 4 
Pavement, F. E. Cudell .... « 791,137 
Piano action, A. Bergeron .............. 791,399 
Piano fall board mechanism, W. P. Kelly. 791,426 
Picture hanger, adjustable, B. G. Wallace. 791,060 


Piles or pipes, device for facilitating driv- 


ing hollow, W. T. McClintock........ 790,910 
Pipe coupling, universal, Wichman & Meyer 791,063 In SCIENTIFIC AMERICAN SUPPLEMENTS, 1512, 1513, 1514, 
Pee font, inetal a a anock See weet overs 1515. 1516, and 1517, Professor Ritchey of Yerkes Observatory has presented 
Pipe stock reamer attachment, W. WH. ich. a most exhaustive account of the construction of a modern reflecting telescope, and the 
eee pete eee eens Jott 791,409 making and testing of optical mirrors. Here are some of the chapter headings: 
Piping, elbow terminal for ventilation, D. rai 56e Disks and Glass for Optical Mirrors; Grinding and Polishing Machines; Grinding 
Piston, L Andecese cae Sats Srp ae Seas "111 7917936 Tools; Polishing Tools; Rough Grinding the Face and Back of a Rough Disk of Glass; 
Planter, W. L. Paul ...... . 791,162 Grinding the Edges of the Glass and Rounding the Corners; Fine Grinding and Polish- 
Planter, = CO trons We L. Paul . 791,161 ing the Back of the Mirror; Grinding the Concave Surface; Polishing: Testing and 
ate closing and riveting m: iouri i i : ing: i in; 
draulic, H. A. Carpenter............. 791,074 Figuring Paraboloidal Mirrors; Silvering; Mounting of a large Reflecting Telescope. 
Ellerer pathing, O. H. Hriksen... see won ad SCIENTIFIC AMERICAN SUPPLEMENTS cost ten cents each by 
ow, A OZUCS ..cerececeeeees A 97 i f 
Plow, R. T. Dale :......:.....0.. 12) 7915327 ERE Oe Tone oun ne mpoeeicn on eam 
Policeman’s billy, illuminating, : 
SOMES. ie oie sie slate iia dates ale Shee and Slatiene gers 791,376 


Potato digger, E. Dossmann ............ 791,140 | MUNN & COMPANY, Publishers, 7 - - - 361 Broadway, New York 


Scientific American 


You can tell by a ten 
minutes’ use of the Evans 
Vacuum Cap whether it is 
possible for you to cultivate 
a growth of hair and we 
will send you the Cap with- 
out expense on your part 
and let you determine this 


for yourself. 


If the Vacuum makes 
your scalp red and gives it a healthy glow, you can rest assured 
that by a reasonable use of the Cap you can cultivate a natural 
growth of hair. If, however, the scalp remains white and lifeless 
after applying the Vacuum, such a case would be a hopeless 
one, regardless of all the infallible hair restorers advertised. 

If the gradual loss ef hair and the baldness which follows 
were caused by DISEASE—physicians would have long ago 
found a remedy. Tonics and lotions applied to the outside of 


the scalp do soften the hair—but that’s all. 


By exercising the 


arms, we build up muscle—noé by outside application of 


medicine. 


The arms, the body and the lower limbs can be exer- 


cised at will—but the scalp requires mechanical aid. Exercise 
makes the blood circulate, lack of exercise makes it stagnant. 
The Vacuum method is the kind of exercise that makes the 


blood circulate. 


It gently draws the pure and undiluted blood 


to the scalp and feeds the shrunken hair roots. This causes the 


hair to grow. 


PHYSICAL CULTURE, applied to the sgalp. 


Our Guarantee (Backed by the Bank) 


We will send you by prepaid express, an Evans Vacuum Cap, 
allowing you ample time. to prove its virtue, and all we ask 
of you is to deposit the price of the appliance in the Jefferson 
Bank of St. Louis during the trial period, subject to your 


own order. 


It is the simple, common-sense principle of 


If you do not cultivate a sufficient growth of 


hair to convince you that this method is effective, simply 
notify the bank and they will return your deposit. 


A sixteen-page book, illustrated, will be sent you free. 


EVANS VACUUM CAP COMPANY 


625 Fullerton Building 


St. al 


Movi 


i 


i, 


Films, Stereopti- 

cons, Views. 
If you contemplate go- 
ing into the public en- 
tertainment bus mess, 
write for catalogue No. 
9, which gives informa 
tion and prices of Mov- 
ing Picture Machines 
Films, Stereopticons 
_ and Views. We offer de- 
pendable apparatus and 
views only; no second- 
hand geods fer sale. 
4 Send i0 cents in stamps 
to cover postage of 364 page catalogue. 


KLEINE OPTICAL CO. 


52 State Street, soe - Chicago, Ill. 


DIEEL ROLLS 


for flattening wire forall purposes 
(= Send for Catalogue. 


BLAKE & JOHNSON, 
P.0. Box 7, WATERBURY, CONN. 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. The balance can be made 
by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. ‘he article is accom- 
panied by detailed working drawings showing various 
stares of the work. Thisarticle is contained in Sc1lEN- 
TIkIC AMERICAN SUPPLEMENT, No. 1184. Price 16 
cents For sale by MuNN & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 


THE “LEADER” 


13 H.P. Gasoline Auto-Marine Engine 


Built like a watch, Beautifully Finished. Accu- 
oi rately Constructed. Light, strong, Reliable and 
.[. Noiseless in operation. Suitable for launches 
2% from 15 to 19 feet in length. Price complete, 
$75.00 net, no discount. Thoroughly guar. 
anteed. Perfect Speed Control. Complete 
descriptive catalogue upon application. 


MANUFACTURED BY 


CLAUDE SINTZ, 
29, Frent St., Grand Rapids, Mich. 


es)\ THEY NEVER DISAPPOIN 
= GRAHAM’ SUPPLEMENTAR 

SPIRAL SPRINGS FOR HARD.! 
= RIDING AUTOMOBILES “=< 
CAN.BE ATTACHED To ANY Ci 
BOOKLET FREE, THE GRAHAM CO: 
8& PARK PLACE, New Yori City.llSh 


= 
& 


al 


and Experimental Work of Every Description 


We have every facility for producing first-class work 
Our factory is equipped with modern ma- 


promptly. 

ehinery throughoot. 
Cc. F. 

Engineering Dept. 


SPLITDORF 
17-27 Vandewater St., N. Y. City 


= 
) 


ng Picture Machines; Electrical Engineering 


ERY IN A 


able economic report. 
7A 
FOR THE 
PEAT FUEL, 


EUEL. 
MENT 1426. 
German methods, 


COKE OVENS, 


| THE WHITE 


briquetting machine. 


361 Broadway 


SUBSTITUTES FOR COAL 


Are described from the technical 
standpoint in the following Scientific 
American Supplements. 


7 Each Supplement named costs 10 cents ; 
by mail: 


| COMMERCIAL USES OF PEAT. 
SCIENTIFIC AMERICAN SUPPLEMENT 1324. 
The article enumerates the principal peat | 
bogs and states their financial possibilities, 
GERMAN BRIQUEFTING MACHIN- | 
ERICA. 
AMERICAN SUPPLEMENT 1411. 


SCIENTIFIC 


An 


AND BRI- 
By R. M. Atwater, 


SCIENTIFIC AMERICAN SUPPLEMENT 1211. 
A valuable monograph by an expert. 
MINERAL PRESS 
FOR BRIQUETTING. 
AMERICAN SUPPLEMENT 1224, 
describing and illustrating an American 


SCIENTIFIC 
An article 


Price 10 cents each, by mail. 


Order through your Newsdealer or from 


MUNN & COMPANY 


NEW YORK 


A valu- 


NEW ELECTRICAL PROCESS § 
MANUFACTURE OF ; 
SCIENTIFIC AMERICAN 

SUPPLEMENT 1492, The paper fully des- } 
cribes the Bessey process, ; 
LIGNITE, PEAT, AND COAL DUST 
SCIENTIFIC AMERICAN SUPPLE- § 
A careful consideration of | 


| MOOR CULTIVATION AND PEAT } 
INDUSTRY IN GERMANY, 
TIFIC AMERICAN SUPPLEMENT 1481. 
excellent critical review. 


DOMESTIC COKE 
QUETTES FROM RETORT 


SCIEN- . 


Powder, apparatus for the manufacture of 


strips of explosive, F. I. du Pont.... 
Powder die, A. F. du Pont............... 
Press, W. J. H. Fetters 5 Fs 
Printer and supplier, paper, G. . E. Davis 
Printer’s wood borders, machine for mak- 


ing, Caldwell & Root .............005 
Printing press plate holder, S. W. Marvin 
Pulley. sash, A. Johnston .............6.5 
Pulp distributer, A. E. Johnson........... 
Pulp kegs ov other packages, making, LH. 

MOORMAN -sicanee scar eens ieee aye eins 
Pump, @. MM: Pearson: is. .ic ese osiens 


Pump valve seat, removable, P. Holtzmann. 
Pumping and distributing apparatus, oil, 

Lacroix & Creran ..... ccc eee eee 
Punch, ticket, R. H. Laing .... 
Punching machine, C. R. Gether 


Rail jomt, G. Englehardt 791,333 
Rail joint, C L. Andrews .............00. 791,396 
Rail moving apparatus, switch, M. . Han- 

TOM: 2 54 or avesiea ato 06s, 3 Shee ohatare: eS slafei lass 791.025, 791,026 
Rails, device for preventing the creeping of, 

H. Dorpmuller .................-.0.2- TO1LABD 
Rails or shapes, manufacture of manganese 

steel, R. A. Hadfield .................. 791,189 
Railway block signal system, F. E. Button 791.60% 
Railway frog, S. A. Anderson ........... 790,994 
Railway, pleasure, A. Bragg +. 791,315 
Railway rail cleaer and oiler, a .e. T91,150 
Railway rail supporting brace, W. F. Bos- 

BOLTS he hes cr aneraneiss eter ire Graentw «. 791,134 
Railway safety rod, B. Sargent 791,371 
Railway signal or alarm, electric, E. L. & 

De Wis TAC: jess soa edie ts v'Si0 ee ateetrareis 791,228 
Railway strain device, electric, Davis & 

VINO is ierarsiane aieiere bole Bory Hae Soe hae 791,012 
Railway supporting and strain device, elec- 

tric, Davis & Varney ..........e cece 791,013 
Railway switch, Gray & Smith «e. 791,416 
Railway tie, P. J. Garrison ..... we. 790,889 1 
Railway tie, J. R. McFall -- 790,911 
Railway tie, J. E. Owens . . 791,106 
Railway tie, D. V. Howell 791,195 
Railway tie plate, A. A. « 791,202 
Railway track, J. R. MecBall ............ 790,912 
Railway trains, automatic stop mechanism 

for, G. B. Gelakoski ..............005 791,338 
Receiver or cath basin, J. M. Thompson. 791,381 
Receptacle and cover, F. W. Young...... 791,309 
Receptacle formed from expanded sheet 

material, J. Samuels .............008 790,924 
Refuse burner, J. R. Kilbourne.......... 791,197 
Regulator. See Sand blast regulator. 

Ringing generator, J. C. F. Malthaner.... 791,277 


Riveting and plate closing machines, pneu- 
matic attachment for, H. A. Carpenter 


790,918 
791,111 
791,410 
791,138 


791,438 
791,088 
791,098 
791 425 
790,967 
791,286 
790,961 


791,427 


» 790,905 


791,146 


791,075 


Riveting process, J. M. Dodge 791,330 
Rocket, H. P. Diehl ..................... 791,408 
Roof_ collar and flashing, molde L. C. 

Baker »:cfuoss soe ceded suse ad oul cheater 791,068 
Rotary engine, L. T. Stewart «+ 791,302 
Rotary engine, W. C. Wolfe «+ 791,392 

ry engine, S. J. Luwrence «+. 794,428 

ry explosive engine, .J. Bartosik...... 791,071 
Rule, | paraNel, P. Cumming 791,251 
Running gear, Breese & Laurance........ 791,316 
Safe alarm, mechanical, E. Rebischung.... 790,982 
Sand blast regulator, Ff. W. Breidster.... 791,176 
Sand mold slip over box, W. E. Rock- - 

(0,06 Cnr a a me 791,214 
Sash frame, metallic window, + 791,437 
Saw, F. A. Wuest ..4a......... 790,947 
Saw gumming machine, F. Stahl . 791,301 
Sawhorse, W. 8S. Schuyler ...............- 791,218 
Scale truck and frame, H. A. Sheldon.... 791,048 
Scale, weighing and computing, G. M. 

BL@WD) © © 6 gcse bic Wie Sisiases ates Se o'Slele ards ale 791,403 
Sewer inlet, S. CG Corson » TH1,078 
Sewer trap, B. Dale .................005 791 326 
Sewer trap flushing device, S. A. Johnson.. 791,030 
Sewing machine, J. A. Viglini ............ 791,384 
Sewing machine cabinet, W. J. Craig..... 791,010 
Sewing machine, shoe, H. A. Ballard...... 790,997 
Sewing wachine, shoe, J. Callahan we. 791,005 
Sewing machine shuttle, H. A. Bates - 791,127 
Shade fixture, adjustable window, Wi 

&: Silliman 3504 sore cas weds cask ao naan 790,946 
Shaping machine, J. C. Steen.. . 791,225 
Sheet metal pipe, T. S. Friend............ 791,143 
Shelf, book, H. P. Macdonald....191,153 to 791,156 
Shifting device, automatic, G. B. Petsche.. 791,109 
Shoe fastener, Stringham & Zell.......... 791,227 
Shoe fastening, L. Duval «» 791,382 
Shuttle box motion, G. W. Kuenneth...... 790,903 
Sifter, C. A. Roseland............... - 791,215 
Siga, Stuart & Armbruster -- 791,303 
Signal, BE. T. Atwell...... - 791,398 


Signal transmitter indicator, ¢ 
Signaling indicator, electric, 
Signaling system, electric block, 


+ 790,966 
. 791,114 


MU Py oa .o1er8 Sopessterd ol a.aies ayhesisienk oo & Meiers 791,429 
Skirt marking guide, A. T. McCampbell.... 791,042 
Sleigh runner for wheeled vehicles, M. 

OMLMAN, -< 2o S resins ee a eis ese OS bss Season erolerere 791,343 
Snap switch, W. A. Church............... 791,008 
Soap stick holder, shaving, N. C. Bradley. 791,072 
Soldering iron and torch, combined self 

heating, J. W. Buchanan............. 790,951 
Speed indicator, E. J. Hodgson.... .. 790,960 
Speed indicator, J. E. Hadley............. 791,340 
Speed indicator and time register, W. G. 

"POGHTNLCT sesso e dies esse ec ciere eee La eS 791,057 
Speed limiting device, electric, B. G. 

Barlow... eie% aise.c'e scciea agederesn tebe ae atere aed 1791,485, 
Spike, C. Shaffer +» 791,373 
Spindle, M. Subber .... . 791,169 
Spindle, A. S. Browne.. 791,436 


Spindle forging machine, “Owen & Burlin... 
Spinning machine thread guide attachment, 


G.. As BPredenburgh 2. ....22- .sca.. ee. 
Spinning machine yarn controller, J. O’Sul- 
TAV ADE © i seja die po ee0 eects 6b eth Ve Rape le ee 
Sprocket wheel, drive chain, J. M. Dodge. 
Squib, sectional, J. R. Powell.............. 


Stage effects, 
of, M. Fortuny 
Stair, F. A. Winslo 
Stand pipe, C. Gulland. 
Static machine station 

BakeT> |) o:tc'soas, atin tiari cscs eatewe sake 
Steam shovel, G. W. King et al. 
Steam trap, F. T. Batley et al... 


apparatus for the produetion 


791,204 
791,259 
791,361 


791,329 
791,211 


+ 791,336 


791,005 


+ 791,093 


791,310 


.. T9151 
» 790,877 


Steel, manufacture of, J. Vernon .. 791,170 
Steering gear, H. M. Lofton.... .. 791,275 
Still, water, E. B. Keith.......... - 790,901 
Stool, automatic store, J. Jameson. .. 791,268 
Stone saw, A. H. MacNutt................ TOL ABT 
Stop for feed mechanisms, adjustable, S. 

TH. Leavenworth .......... cece eee eee 791.273 
Storage battery, R. Macrae . 791,350 
Stove, gas, Bresson & King....... + 790,881 
Stove, heating, Wolf & Loughnane. 791,391 
Stove or range, D. D. Berry.... 791,400 
Strainer, fried cake, J. Ramsey. « 791,212 
Street sweeper, J. A. Paige.... . 791,206 
Stropping machine, S. T. Kane... » 791,346 


Supporting mechanism, G. Cutter 
Surfacing machine attachment, 

Averill) © 2ses tektites tales a etied te Ses ee on 
Surgeon’s needle holder, I. Clayton. 
Swing car, H. G. Traver............0.000e 
Switch operating 

Forster 
Synchronous machine control, J. B. Taylor. 
Table locking device, pedestal, E. Tyden.. 
Taping machine, A. G. Davis. . asets 
Telegraph key and switch, T. J. McAdams. 
Telegraphic cipher codes, marginal and sub 


TY, BIS 


: 791,287 
© 791/322 


790,989 


790,939 
T9LAIG 
790,935 
791,081 
791,163 


index for, FE. Peycke...........ee ee eee 791,209 
Telegraphic transmitter, A. C. Gilmore.... 791,415 
Telephone mouthpiece protector, J. M. Car- 

POLE - eckerd 85,575 eo a aie wo Soengane D tieaee Ga arenes me 790,952 
Telephone transmitter, W. L. Wilhelm.... 790,945 
‘Pender steering mechanism, J. H. Pittman. 790,980 
Testing machine, H. J. Nichols............ 791,282 
Thill coupling, W. S. Thomson.... «.- 791,229 
Thresher tooth, A. K. Algeo............6.. 791,122 
Threshing machine straw shaker, W. H. 

Sov Brady” sssst.de eS ec cave Pee sels 791,402 
Tile, molding, J. A. Ferguson............. 791,019 
Tin or terne plates, manufacture of, Brang- 

ham & Rogers. ..........+6 . 790,950 


Tire protector, H. P. Pa 
Tire repairing device, O. F. K 
Tengs, H. P. Horn.......+..... 
Tool, combination, a 
Top, spinning, I. L. Davenport.... 
Torpedo, railway, C. E. Beckwith. 
Traction engine, M. W. Lewis............. 


790,914 
791,345 
791,266 
791,009 
791,080 
790,879 
791,199 


JUNE 10, 1905. 


Build Your Own Boat 
By the Brooks System. 


You can build your own Launch—Sailboat 
—Rowboat or Canoe—in your leisure time 
—evenings—and the work will be a 
source of profit and pleasure. It’s easy 
when we show you how. 
$12 covers the cost of a $50 boat. 
Cheaper boats cost less In proportion. 
Write us—we'll tell you how. 
“The Brooks System consists of exact 
Bize Printed Patterns of every piece, with 
Detailed Instructions, a complete set of 
_ Working Illustrations, showing | each 
step of the work, an_ itemized bill of 
Material required and how to secure it. 
Our system is so plein you cannotfail. A full 
sized pattern of each piece with instructions 
that not only TELL, but SHOW you, by illuse 
trations, every detail. 
Over six thousand amateurs successfully 
built boats.by the Brooks System last 
year. Fifty per cent. of them have built 
their second boat. Many have establish- 
ed themselves in the boat manufactur- 
ang usin: kinds and sizes from 12 to 56 ft. 
Prices from $2.50up—Catalogue and particulars FREE, 
For 256, 100-page catalogue containing valuable In- 
formation for the amateur yachtsman, showing Sev. 
eral working illustrations ofeach boat, and a full cet 
for one boat. Fullline of knock-down and completed 
boats. When so ordered—Patterns are.expressed, charges 
prepaid, C. 0. D. toallow examinatlon 
| AT MANUFACTURING CO. 
2 Oar BOR ater System of Boat Building 
<6 Ship Street. Bay City Mich., U. S. A. 


SAFETY IN CASE OF FIRE 
in all hotels, hospitals, asylums, theatres, churches, schools, factories and 


all public building's, as well as private residences, is doubly assured when 
these structures are equipped with the 


Each room and window is provided with a safe and permanent means 
of egress, obviating tle rushing through smoky or burning halls and 
corridors and consequent dangers to lite and limb. Any number of 
people can escape easily and quickly by the new method. Best and 
most economical fire escape system ever devised. For circulars and 
full particulars, address 


COVERT FIRE ESCAPE CO.,_ - 


Road Freighting Traction Engines 


TROY, N. Y. 


Over 200 in use on Pacific Coast alone. Siberia, 
Spain, India, Central America, Sandwich Islands 
have them 

Engines 110 Horse-power. 
burning. Hauls 50 tons, takes grades 5 to 25 per 


Wood, Coal, or Oi) 


cent, Capacity each car 16 tons, 


THE BEST MFG. COPMPANY 


San Leandro, California 


Cable Address, DANBEST. Write for our New 
Codes, Wester: Union and McNiel. Catalogue No. 18. 


es sad 
THE ONLY AUTHENTIC EDITION OF 


COLLEGE SONGS 


These collections contain the songs actually sung at 
each iastitution. They include alJl the favorite glee 
Club and the rousing football sonzs, many of which 
bave been passed down to the present classes by ear 
alone and appear here in print for the first time Hach 
book is handsomely bound in serviceable cloth. 
Harvard University Songs, Illustrated, - . 
Tech Songs, - - = = = = = «© « 
Columbia University Songs, - - - « e« 
POSTHAID 


OLIVER DITSON COMPANY, BOSTON 


C. H. DITSON & CO., New York. J. E. DITSON & CO., Phila. 
LYON & HEALY, Chicago. 


Order of \'our Home Dealer or the Above Houses. 


LF PAGE’S MUCILAGE 


No guinming to clog neek Of bottle—No 
sediment—will not spoil nor discolor the 
finest papers, Full2oz. bottle retails at 
5c., Or Sent by mail for 10c.; also half- 
pints, pints and quarts. 


$1 50 
125 
125 


16 
AGRO L-Page’s Photo Paste 
mC IN Boe woe ratalinbens by mail, 10e,? 
"ng vray . eS ONG! 
eS IE PAGE'S GLUE SS 


: 102. bottle or tube, 10c.; by mail, 12c. 
RUSSIA CEMENT CO., 139 Essex Ave., Gloucester, Mass. 


. A MONEY MAKER 

za: Hollow Concrete Building Blocks, 
4 Best, Fastest. Simplest, Cheapest 

Machine. Fully guaranteed. 
THE PETTYJOHN CO. 

513 N. 9th Street, Terre Haute, Ind. 
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Scientific 


American 


475 


An investment that always 
pays: 


Jaeger Sanitary Underwear 


Insures the Best Wealth—Health 


‘The lightness and porosity of 
our Summer Weights secure 
the body against the clammy 
feel of a perspiration-soaked 
underwear. 


NEW YORK: 306 Fifth Ave., 157 Broadway. 
BROUKLYN: 504 Fulton St. BOsron: 228 
Boy!ston_ St. PHILADELPHIA: 1510 Chest- 
nut St. CHICAGO: 82 State St. 


Agents in all Principal Cities. 


” good 


If its a “good enough”? car, maybe a 
enough ” lamp is good enough. Otherwise— 


Why, a SOLAR! 


Illustrated book with prices for the asking 
BADGER BRASS MFG. CO. 
Kenoshla, Wis. 

New York Office, 11 Warren St. 


Vapor 


THE Nulite §*2°S Lamps 


For Home, Store and Street 


We also manufacture Table Lamps, 
‘Wall Lamps, Chandeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CENT. No 
Wicks. No Smoke. “No Odor. 
Absolutely safee THEY SELL AT SIGHT. 
Exclusive territory to goodagents, (G@Write for 
catalogue and prices, 


Chicano Solar Light Ca, Dept G, Chicago 


Facts for men who Shave, or 
get Shaved, or deal in 
Shavers’ Supplies 


A recent careful investigation covering the 
entire country, made by two of the largest 
advertisers in America who manufacture goods 
for shavers, showed that JUDGE was on file in 
more than 75 per cent. of all the desirable 
barber-shops. 

JUDGE is read until there is nothing 
left but the file. 

In the case of advertiser No. 1, the renewal 
calls for just double the space on the last order 
(2,500 Jines). Advertiser No. 2, who had 
never before used JUDGE, placed an order for 
nearly Two Thousand Dollars ($2,000.00). 


A word to the wise Shiver or Shavee 
should be sufficient. 


If you deal with JUDGE you will not get 
shaved. 
Very truly yours, 


B. C. EVERINGHIM, 


Advertising Manager 
225 FourTH AVENUE, NEW YorK 


50 Years’ 
Experience 


! a 
» 

. DG Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Pat ents 
sent free. Oldestagency for securing patents. 


Patents taxen through MUNN & Co. receive 
Spevial Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific igurnal. Terms, $3 a 


year; four months, $1. Sold by all newsdealers. 


MUNN & C0361 eroaaway, NewYork 


Branch Office 6%5 F St. Washington, D.C, 


Transformer, C. L. Fortescue.. 791,021 
Thread, safety, T. P. Farmer 791,017 
Trolley, G. V. Miller......... 791,279 
Trolley catcher, L. B. Stanley...... 790,931 | 


Trolley conductors, curve pull off for over- 


head, Davis & Varney....eccccccsceess 791,083 
Trolley guard, M. Hartz.. - 791,191 
Trolley wheel, R. Voltz....... eocccece - 790,937 


- 791,091 


Trolley wheel brake, J. E. Gamalielson 
791,082 


Trolley wire hanger, Davis & Varney...... 


Trolley wire supporting structure, B. 

PONCE? 5 hie d eo Aid od ele ECC ES US VER OR ORE 791,031 
Trolley wire switch, J. T. Bunn. - 791,178 
Trousers hanger, M. J. Farrell....... eeeee 791,142 | 
Truck bolster and chock, lumber, T. D. Par- 

SOUS © 3555 29 eG eee Scio ae a's 8 Si orale Wee erereee: «- 790,915 
Trunk, wardrobe, P. Steiger 791,226 
Tube mill, G. H. Sharp...... 790,927 
Tubes, bolts, ete., clamping 

E. B. Shepardson ........... . 791,374 
Tubes, shafts, bars, or the like, machine 

for straightening, O. Heer............ 791,193 
Tubular flexible article, A. H. Marks...... 790,906 

| Tuvular flexible articles, constructing, A. 

Fie) Marks .o.0% ce ves cde edie d ee essvete ss 790,907 
Turbine, F. W. Gordon.............eeeeee 791,414 | 
Turbine, fluid actuated, F. W. Gordon.... 791,415 
Turbine, steam, J. Stumpf................ 791,055 
Typewriter, F. W. Hillard................. 791,420 
Typewriter attachment, B. F. Blakeman.. 791,313 
Umbrella case, revolving, H. Klein. «. 791,101 
Umbrella, folding, W. S. Connell 791,250 


Umbrella rack, A. Mikulich 
Universal joint, I. Deutsch. 
Valve, H. Holzwarth...... 


791,158 
+ 791,087 
- 790,962 


Valve, C. E. Anglim... 791,173 
Valve, E. H. Gold... 791,339 
Valve, N. White ...... se cecccccccccsseces $91,434 
Valve, automatic water and gas, H. S. 
Humphrey 791,028 
Valve, blowing engine, A. T. 790,964 : 
Valve, engine reversing, W. J. McCarroll.. 790,969 


791,256 
cer , « 791,167 
Valve, tank, J. J. Turro.. 
Vehicle brake, Porcher & 


+ 791,045 


Vehicle, motor, R. M. G. Phillips......... 791,210 
Vehicle swiveled coupling, G. J. Cawley... 791,247 
Vehicle washing apparatus, overhead, J. J. 

GANNON: | oc ese sive c barat Dave bbe eos eeee 791,144 
Vehicle wheel, J. C. Rutherford........ ee+ 791,292 
Vehicles, motor mounting for motor, Larsen 

& Hardie ......... cc. eee eae eeccecee $91,035 
Vending machine, G. W. Peter....... eaeee 791,208 
Vending machine, cigar, L. C. Spooner.... 791,224 
Vermin exterminating compound, Kirkham 

& Parmely ............ -- 790,902 
Vessels, conveyer for K. 

BGAN 605s: caine feud Scenes ee ocese tate 38 791,174 
Vessels, device for controlling the motive 

power of, G. G. Boe....... seiccecsesee. 191,182 
Vise, D. L. Boyer ............ ++ 790,880 
Wagon stake socket, M. Conrad....... eeee 791,183 
Washer. See Fruit washer. 

Washing machine gearing, F. Kostlan..... 791,033 
Water circulating device, C. Tobelmann... 791,230 
Water cooler equipment, J. T. Cole, re- 

ASBUIG. 250 Seba ioave bs ob Reb ata ee cee de +. 12,352 
Water heater, instantaneous, J. A. & A. 

F. Mustee ........ 2.00. - 791,357 
Water motor, C. L. Wilkins............ « 791,307 
Water tube steam boiler, J. D. Bowne.... 791,314 
Wave motor, T. Ranp.......seseeeeees - 791,866 | 
Weed destroyer. W. Gaterman.... . 791,145 
Weighing apparatus, F. J. Heybach 791,342 
Weighing machine, automatic, G. Proko- 

HOW iscerers eich e WAS ieee eieseteleTele coors oe Sasa 791,365 
Wheel guard, go cart, J. C. Condo........ 790,885 
Wind instrument attachment, E. Kreutz- 

Dene cares sia ev ae des hae iaidlie Saisie acer. 791,034 
Window closure, automatic, T. Lee . 791,036 
Window, ventilating, J. F. Chmelir 791,248 
Wire, W. Hocpes - 791,096 
Wrench, W. S. Casterli 791,245 
Wrench, Hammond & Walden. « 791,263 
Wrench, C. H. Smith ........... . 791,298 
Wrench attachment, F. M. Uren.......... 791,117 


Zine from its ores, extracting, A. G. Betts. 791,401 


DESIGNS. 
Clock case, T. B. Stephenson, Jr.... 37,448, 37,449 


Fabric, printed textile, E. B. Vandergaw, 
37,452, 37,453 

Lamp hood, incandescent electric, D. M. 
Gilbert ......... sees 37,450 
Stove, F. Fieberger ee 87,451 

LABEIS. 

‘“‘American Prince,’’ for baking powder, H. 

Hunter: os ibid sitesseisitie vs eis atic oe 3 as «. 12,167 


“Breakfast Cocoa,’? for cocoa, F. Bischoff... 12,160 


“Buster Brown,’’ for confectionery, Home- 

stead Confection Co. ...... cece eee eee ee 12,166 
“Christy Hoe Safety Razor,’’ for safety 

razors, R. J. Christy Co.............48 2,180 
“Clipper Hanger,’’ for clipper hangers, 

Clipper Mfg. Co. ...cecsseceeceeseerene 2,183 . 
“Fancy Ceylon,’? for tea, Wilmanns Bros. 

Oe view aise a oieiecn begs osk'e oie ihe! rete afb wjeiere oleae’ 12,161 


Harrington & Co. 
“Hoffman’s Hair Tonic,’’ for hair tonic and 

antiseptic dandruff cure, R. H. Hoffman .12,173 
‘Home Run,’’ for cigars, H. F. Kobler.... 12,165 
“Jerry Murphy,’’ for whisky, Fessler & Dun- 


Kelb@rger: | ec otis sacew oc ieee Shia e eto eratel 12,164 
“Kowntit,’’ for toilet paper, Scott ‘Paper 

Oem “nsceieig a those a8 6's 3s. sca.sc5 Sua. apse eiaiee alates aig ee 12,182 
“On Sale,’’? for beer, Meyercord Co......... 12,163 
“‘Paragon,’’ for beer, Wilmanns Bros. Co... 12,162 
“Phospho Sumbul Comp.’’ for medicine, 

Lenox Chemical Co. .....cceeeeeneereee ,169 
“Prophylactic Tooth Brush,’’ for tooth 

brushes, Florence Mfg. Co.............. 12,179 
*“‘Re-Vital, A Head Cooler,’? for medicine, 

Me. Bh. Waites. ais sicis'e-0 5.0.60'0 60:8 8 ares 37% 5170 
“‘Ruberoid Brown  Roofing,’’? for roofing, 

Standard Paint Co... .... cc cece eee eee ee 2,185 
“Sa (Not Tear) E E Safe-T-Lu-Pin,’’ for 

looped pins, E. M. Silberman........... 12,181 
“Save the Baby,’’ for croup specific, W. 

Wis OOS oes aaa s roe bg Tie io: sea ob adie’ s/s lala’ 12,168 
“Snowhite.’’ for bluing, C. M. Hatcher.... 12,177 
“Summa _ Silk,’’ for light sills, Friedman 

& Johnstone ........... cc cece eee eee eee 12,176 
“The H. & O. Comfort Shaving Cream,’’ 

for shaving cream, E. C. Hanford...... 12,172 
“The ‘Keepclean’ Tooth Brush,’’ for tooth 

brushes, Florence Mfg. Co.......ee..es 12,178 
“Tne Mogul Clip,’’ for clips, Clipper Mfg. 

OE Sealer SSta asd Vises lees SN? aoe ca tere See 12,184 
““Trostel’s Tested Leather,’’ for leather, A. 

Trostel & SonS ........ceseeeeeseevee oe 175 
‘‘Webster Springs Salt Sulphur Water,’’ 

for mineral water, J. T. McGraw...... 12,159 
“*X-o Remedy,’’? for a proprietary remedy, 

A. Crichton ...c.csecceeccceseeeee eoceee 12,171 

PRINTS. 
“Fan Base Ball Score Card,’’ for score 

Cards,, ‘Ts. -1.: Schultz... 500 es eee s 
“Motber and Child,’’ for to v 

Dr. D. Jayne & Son..........06. 

“On Sale,’’ for beer, Meyercord Co 
“‘The Wheel of Progress,’’? for automobiles 
J. F. H. Fechtenburg........... cece eee . 


‘Village Blacksmith back, 
Cards,’’ for playing cards, 
Playing Card Co 


Congress Playing 
United States 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date_ be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further_ particulars 
address Munn & Co., 361 Broadway, New York. 


Li) 791/382 | 


All makes of Cameras and Lenses at 
Bargain Prices. 


Get out latest lists--we save you money, 
Films developed. 
Bromide Enlargements, 


Photo work of all kinds at fowcst 
prices. 


We buy and exchange. 


We carry the famous Lumiere Plates 
--try them. 


NATIONAL COMPANY, 
49 West 28th Street, New York City. 


SAVE MONEY on 


AUTO SUPPLIES 


Wecharge ordinary busi- 
ness advance on whole- 
sale cost—much less than 
the usual ‘‘fancy”’ prices. 
Your money back if you 
want it, too. 
The Whole Market before you 
in our catalogue. Send roc. forit 
and order from your easy chair. 
POST & LESTER CO, 
44Sargeant St., Hartford,ct. 
Largest Importers of 
Foreign Made Equipment, 


Regular $3.00 goggle for 
$1.50 postage paid. Has 
polished, aluminum eye- 
cups and optical ground 
glasses. Frame of leather. 
Fine and comfortable, 


Made in Paris. Called 


Fournier style No, 206. 


Trunnion Body Hanger 


An original and patented Northern method of supporting the 
body of the Sturdy Nortkern Run about, independent of frame 
and motor—eliminates all vibration from motor and running gear. 


i. ee ee 
4 
» 4 
A BOY’S } 
SUMMER j 
For a growing boy there is no H 
summer outing equal to tbe 
navalcourse at Culver. 119boys § 
from 21 States last season. For $ 
illustrated booklet, address 3 
The Headmaster A 
CULVER NAVAL SOHOOL 3 
Culver, Ind. (Lake Maxinkuckee) 4 
wenn n ee Ce eee eenenneassncenunesansuens! 


SPRINGFIELD ABRASIVE POLISHING 
WHEELS AND BLOCKS. 

Used for polishing machinery, cutlery, 
and edge tools of all kinds and for re- 
moving rust spots from highly polished 
metal. Makes a very smooth surface 
without marring. Containing rubber 
which gives it the resilient effect. Made 
with either Emery or Carborundum in 
different grades. Write for price list 
‘and special trade discounts. 

The Springfield Tire and Rubber Co., 

SPRINGFIELD, OHIO, U.S. A. 


The Wonder Gasoline Motors 


Something New and Up-to-date 
More power for less money than any other 
machine on the market. No 
valves, gears, etc., to get out of 
order. Jump Spark. Our 1} 
H. P. marine outfitisa “ WIN- 
NER.” Sohd or reversing pro- 
peller. Our prices will surprise 
you. Write to-day. Marine or 
Stationary outfits to suit any re- 
quirements up to 5 H. P. 


The R. M. Cornwell Co., 406 S. Salina St., Syracusz, N. Y. 


THE OBER LATHES 


For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Auger, 
File, Knife and Chisel Handles, 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Baiusters Table 
and Chair Legs and other irregular 
work. 


> Send for Circular A. 


Insures the highest degree of comfort on all roads—rough or 
smooth. Keeps body always in a horizontal position. Reduces 
strain on mechanism and frame to minimum—saves wear on 
tires—makes the Sturdy Northern 7 h.p. at $650 the most satis- 
factory light car in the world. Motor starts from seat—no back 
kick. Write for Catalog N +. 21, which illustrates complete 
Northern line, including four styles of touring cars. 


Northern Manufacturing Company 
; Detroit, U. S. A. 
Member Association Licensed Automobile Manufacturers 


‘THE MIETZ & WEISS 
OIL ENGINES 


Operated by Kerosene Oil, Fuel Vil, 
Distillate. "Safest, Simplest, Most 
Economical and Most Reliable Power 
on the market. 

Highest award for Direct Coupled 
® Oil Engines and Generator, Varis 

® Exposition, 1900, Gold Medals, Pan 
American Exposition, 1901, Charles- 
Gold Medal 


Sizes from 
1 to 60 H. P. 


Send for 
Catalogue. 


ton Exposition, 1902. 
and Special Diploma, Louisiana bur- 
chase Exposition, St. Louis, Mo., 1904, 


AUGUST MIETZ 


128-188 Mott St., New York, U.S.A. 
Catalogue Dept. 24, 


SILENT MUFFLER 
oa &B (PAT'D) 
Excels «ll mufflers 


because the discs ex- 
pand according to 
the size of the explo- 
sion. A vacuum is 
created between the 
exhaust valves and 
the muffler, which 
draws the burnt 
gases from the cyl- 

- oe oe ft es & «a inder, and back- 
pressure is overcome. 1° per cent. more power guaranteed. Radiation 
So great that the muffler keeps cool. Made to fit all makes of cars. 

Send for catalog and price. 


D,. B. SMITH & CO., Utica, N. Y., U. S. A. 


Price as shown $7.50 

Without Hand Power $4.50 
Price includes full instructions for the care of the 
machine and for performing 35 IMPORT- 
ANT EXPERIMENTS. 

This machine has been on the 
market over ten years and has been 
gradaally developed to its present 

om state of perfection 
ELBRIDGE ELECTRICAL MFG. 00. 
Water St., ELBRIDGE, N. Y., U. S. A. 


Igniter Dynamos 


For all classes of 
GAS ENGINES 
tae for make and break or jump 
» spark systems, Our latest 
type price $15. Write for 
circular of magnetos, etc. 
THE CARLISLE & FINCH CO, 


233 E. Clifton Ave. 
Cincinnati, O. 


A BUSINESS CARD 


Important to English, American & Continental 
Manufacturers and Traders 


W. G. CHAPMAN, Chandni Chowk, DELHI (India) 
General Import & Export Commission Agent. 
Dealer & Expert in Indian Silk Phulkaris, etc. 


: . 
| Vernacular Advertisement. Contractor; advertisements 
of all kinds expertly written and printed, or designed, 
in any Indian dialect, notably the wniversal Urdu- 
Persian, and Hindi vernaculars, also in Punjabi-Gur- 
mukhi and Pushtu (for Punjab, North-West Frontier, 
Afghanistan and Baluchistan.) 


PLUMBING SCHOOLS 


W ANTED—Men and boys to learn plumbing trade 

We cannot supply demand for graduates. $4.50 to 
$5.00 per day. Eight weeks completes course. Earn while 
learning. Address for catalogue COYNE BROS. Co., 
Plumbing Schools, Cincinnati, 0. St. Louis, Mo. Bm- 
ployment guaranteed or money refunded. 


ROSE POLYTECHNIC INSTITUTE 


Terre Haute, Ind. A College of Engineering, Mecha- 
nical, Electrical_aud Civil Engineering, Chemistry and 
Architecture. WPxtensive shops. Laboratory equip- 
ment, modern. Expenseslow. For Catalogue and Pro- 
fessional Register of Alumni, address C. L. Mees, Pres. 


LEARN WATCHMAKING 


Refined, Profitable labor. Competent men always in 
demand. e teach it thoroughly in us many months as 
it formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOUIS WATCHMAKING SCHUOL, St. Louis, Mo. 


hare | 
MACHINES, | Corliss Engines, Brewers” 
and bottlers Machinery. HE VILTER 
MFG. CO. &9% Clinton St., Milwaukee, Wis 


& EXPERIMENTAL WORK. 
MODELS 


Inventions developed. Special Machinery. 
. V. BILLAARD. 24 Frankfort Street. New York. 


Dies, Tools, Models and Special Machinery. .-2erhinsweusewee, 
. HOEFT: & MOORE, Chicago, U.S. A : : 


WORKS: INGIAWA & FWANKLIN. STREETS 


OFFICE: 85-67 FleTH AVENUE. 


BALLOONS 
DRYING MACHINES. 


Aeronaut L. Stevens, 
Box 181 Madison Sq,, N. Y. 


8. E. WORRELL 
Hannibal, Mo. 


CHICAGO MODEL WORKS 
179 E: MADISON ST CHICAGO, ILL. 


WRITE £OR. CATALOGUE OF MODEL SUPPLIES. 


MODELS 


ESTABLISHED (867. 


MODELS, DIES AND TOOLS 


Repairing of machinery. Brass novelties and metal 
articles made under contract or on royalty. 
Til. 


LOVINGTON MFG. CO., Lovington, 

RU B B ER. Expert Manufacturers 
Fine Jobbing Work 

PARKER, STEARNS & SUTTON, 228-229 South St., New York 


MORE asl 


Transportable, Tempering and Annealing 
Furnaces Burning Coal. Firms manufacturing 
such are requested to send prices and drawings under 
heading L. A, 2592, to RUDOLF Mossgé, Leipzig. 

largest equipment; lowest pric- 


DNVENTORS es. Send sample or 


model for ow estimate and best expert ndviceF R EE 
THE EAGLE TOOL CO., Dept. A, Cincinnati, 0. 


%% INVENTIONS PERFE 
@ UNION MODEL W 
193 So.CLARK St. CHICAG 


We manufacture METAL SPE- 
CIALTIES of all kinds, to order; 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y 
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York 


elt 


PES 


“SEND FORG 


SC CATALOGUE ] 


ESC .MOGEY. 
BAYONNE CITY. NJ, 


DIE MAKERS 


EXPERT AND MACHINISTS 


Moulds, Models, Experimental Work 
INSTRUMENT [IAKING and SMALL MACHINERY 
THos. H. HART & Co., Charlestown, Mass. 


10 STO RAGE BAD 5 


| THE WILLARD’ STORAGE BATTERY CO. cLevetan.0. 


SEALED PROPOSALS will be received at the office 
“of the Light- House Engineer, Tompkinsville, N. Y., 
until 2 o’clock M., June 21, 1905, and then opened. for 
furnishing miscellaneous articles for the Light-House 
Establishment, for the fiscal year ending June 30, 1966, 
in accordance with specifications, copies of which, with 
blank proposals and_other information, may be had. 
upon application to Lieut.-Col. W. T. Rossell, Corps of 


Engineers, U. 8. A., Engineer. 
One almost new Hydraulic 


FO R SA L E Flanging and Drawing Press. 


Five 12-in. plungers with 5-in, stroke exerting pressure 
of 400 tons at 2,000 lbs. The Platen is 5 itx it. 6 in. 
Distance from head to table of press, 8ft.6in. Massive 
Head and Lifting Table, each cast in a single piece of 
steel. The four 8-in. columns supporting press are forged 
steel turned true. Four overhead jackarms 4%4-in. 
cylinders 48-in, stroke for clamping work to lifting table. 
One almost new five-cylinder 60-gal. Hydraulic Pump 
with automatic alleviating valve for operating above. 
| Also one second-hand 20-gal. Hydraulic Pump, Special 
r 


low figures quoted on one or all of above. A ess 
PHILLIPS PRESSED STEEL CO.. Joliet, It. 


Scientific American 


Orient Buckboard, 4 H. P, Price $375. 


$375 


That is the smallest amount of money that will buy 
anew, up-to-date motor car. 

It is the price of the Orient Buckboard and when you 

ay it you get two or three times the value that you get 
hh any other light car. ¢ 

The Orient Buckboard makes 35 mijes an hour, and 
climbs ary hills with full load. Costs only half a cent a 
miletorun. Sosimple you can drive it anywhere with 
an hour practice. Catalogue showing four styles—tw: 
or four passengers- free. 


WALTHAM MFG. CO., Waltham, Mass. 


Members of Association of Licensed Automobile Manufacturers. 


Double Side 

Entrance Tonneau 

Winner of the Grand Prize, World’s 
Fair, St. Louis. $3500 f.o.b, factory. 


Send for catalogue J. 


Member A, L. A, M, DETROIT, MICH. 
New York Branch, 1540 Broadway 


32-88 horse po wer, 2,500 pounds, 4 cylinders, 
vertical, shaft drive. More Exclusive 
Features of Merit than any other car 
in America. Guaranteed Deliveries. 


Write Dept. M for catalog. 
ROYAL TOTOR CAR CO. - 


Run No Risks With An Auto! 


Test your batteries every time before oa 
starting out, it may save \ | 
towing expenses. 

An accurate volt meter up to ten volts 
and ammeter up to 25 amper s. 
_Kither one delivered prepaid on re- 
ceipt of $3.50: the cheapest 
price on record. 

Aji Automobile supplies at the same 
low figures. 

THE MOTOR CAR EQUIPMENT CO., 


43 Cortlandt. Street, N. Y. 


CHARTER 


Stationaries, Portables, Hoisters, Pump- 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 


Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


Cleveland, Ohio. 


TO PROVE that Daus’ “ Tip-Top”? is 
the best and simplest device for making 
100 copies from pen-written and 5' 


copies from typewritten original, we will 
ship complete duplicator, cap size, 
days’ trial. 
Price &7.50 lesa 5 Nek 
83} per cent, or 
Daus Bldg, 111 John 8t., New York 
Track and VWagon or Stock Scales made. 
Also 1000 useful articies, including Safes, 


without deposit, on ten (10) 
trade discount of 
Ail varieties at lowest prices. Best Kallroad 
Sewing Machines, Bicycies, Tools. etc. Save 


Scales 


Money. ListsFree. CHICAGO SCALE Co., Chicago, II}. | 


The New 
Model... 


A i r G 
Shoots 21-100 wah : Q 
Darts and Slugs ss 
87 inches long, 70 
s ounces weight, with appur- 

tenances 93 cunces. For close shoot- 
ing and gallery use. Easy to load and 
fire. Six darts, six targets, 100 slugs 
included, for $6.25. 


H..M. QUACKENBUSH, Manufacturer, Herkimer, N. Y. 


Our Microscopes, Microtomes, 
Laboratory Glassware, Chemical 
Apparatus, Chemicals, Photo 
Lenses and Shutters, Field Glasses, 
Projection Apparatus, Photo-Micro 
Cameras are used by the leading 
Laboratories and Government De- 
partments Round the World. Catalogs 


Bausch & Lomb Opt.Co. 


ROCHESTER, N. 
New York. Chicago 


Frankfurt, G’y 


Boston 


Science Eliminates the Possibility of a Burnt Tongue 


$1,000 4 
sn 4 
Guarantee “3 
with 
7 Three Cooling Chambers, A, B, C. 
each Pipe Smoke Diffused Through Holes, 1, 2, 3. 


Smoke Further Cooled by Air, Hvle 4 
Cap Unscrews for Cleaning. 


Endorsed by Physicians. Sold by Druggists. 


Send for Booklet. 


THE A. C. PIPE ‘ANTI-CANCER, 807 Times Building, Times Square, New York. 


Rushton Canoes 


fly ‘Indian Girl’? Rushton Canoe is ready for you—29 years in the business have placed me in a position to FILL. 
ALL ORDERS WITHOUT DELAY. This model is light and speedy—yet strong and durable Price, packed, $32-$44. Bui tw 
of seasoned cedar—canvas covered. Send to-day for catalogue of pleasure craft, all-ceder and canvas covered canoes, oars, 


paddles, sails and fittings. J. H. RUSHTON, 819 Water Street, Canton, N. Y. 


INDIAN GIRL MODEL 


Washburne’s Patent Adjustable “0O.K.” Paper Fasteners 


3 


The neatest and most eflicient of the whole 
**Paper Fastener Tribe.”’ 


Attached with the thumb and finger. Absolutely 
sure. Can be used over again. No points to catch. 


y ee Lies flat. Will notrust. Made of brass. 

NG a 

y LAAN Handsome in appearance, and they 
t always work. 


Put up in brass boxes of 100 Fasteners each. Ten 
boxestoacarton. Price2O cents a box ; $1.50 
per 1,000, at all stationers or fromthe Manufac- 
turer. postage or express prepaid. Sample box 
10 cents. Illustrated booklet free. Liberal dis- 
count to the trade. 


JAMES V. WASHBURNE, Mfr. 
210 East Genesee St., Syracuse, N. Y. 


Jiu-Jitsu Instruction by President Roosevelt’s Teacher 


JIU-JITSU INSTRUCTION 6c. 


NATURE’S Japan succeeds be- 
cause of the physi- 
WEAPON cal fitness of her 
THAT | soldiers. They prac- 
NEVER tice Jiu-Jitsu, a sys- 
} tem of physical 
Falls culture which makes 
wv them giants of 
MAKES | | strength and endur- 
SMALL ances 
MEN 
STRONG P. S.— Send six 
GIANTS cents in stamps for 


FREE instructions 


COLLEGE OF PHYSICAL CULTURE & JIU-JITSU 


7 XE AMERICAN 
\ 378 Boylston Street, Boston, Mass. 


——- a ITA TT: 


Mullins Stamped Steel Boats Can't ‘Sink 


Staunchly built of strong, rigid steel plates with air chambersin each end like a life boat, they are buo: 

: . ant—st —' 
Sapeed —as acl better than a wooden peat as a steel greyhound is better than a wooden schooner They Sea tieeee 
crack—dry out—wear out or become waterlogged and can’t sink because of the air cha i 
fly Fae air chambers. All boats sold direct and 


Motor Boats, Row Boats, Hunting and Fishing Boats. 


Mullins Steel Motor Boats are elegantly equipped, torpedo stern motor boats—not row boats with motors in them, 
Motor Boats, 16 foot, 1% h. p. $135; 18 foot, 3h. p. $240. Row Boats $20 up. 
‘atalogue of all styles sent on request. 
The wW.H. 


Mullins Co.» (The Steel Boat Builders) 118 Franklin St., Salem,Qw, || 


Member National Association of Engine and bua. Manufacturers. 
nature of itsoils: Good for engineers, 


20th CENTURY SOAP, iti iicsuhcignce 


oughly removes all stains, such as rust, grease and oil, either from the hands or clothing, without 
injuring jn the slightest. Also unsurpassed_as a DRILLING SOAP. HAS NO EQUAL FOR 
AUTOMOBILES. For cleaning floors and walls, especially hard wood, it is invaluable. Has no 
equal for automobiles. Does not injure the polish, but adds to the lustre. lf your cealer does not 
keep it, send us his name and address and we wi)l se: d you a large can free. 


HOFFHEIMER SOAP CO., 169 E. Jackson Boulevard, CHICAGO 
Eastern Office, No. 1 Madison Square, NEW YORK. Renshaw Bldg., PITTSBURG, PA. 
top of plates. No slopping, spilling or leak- 


ing. CLEAN as dry batteries. The ONLY BEST 


thing you have todo is to drop in ventsa few DROPS of plain water once a 
month. D UR Gg Nothing but the BEST construction. 
CHICAGO BATTERY COMPANY, 1402 Michigan Ave., 


a purely vegetable oil soap, containing 
no lye, but cleaning by tt e penetrating 


No. 6 
The 


BECAUSE Durg uses solid electrolyte. 
Do you realize the convenience that means? 
NO care of acid. NO seeing that acid covers 


Chicago 


PRINTING THAT BRINGS RESULTS PAYS YOU 


WV: attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 


Inventors and manufacturers wishing to sell or exploit their patents can do tt very 


- effectively by good circulars and booklets. Estimates furnished. Send 8c. postage 
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper. 


C. L. WRIGHT & CO, -132-4-6 West 14th Street, New York. 


JUNE I0, 1905. 


COLD GALVANIZING. 


|AMBRICAN PROCESS.. .NO ROYALTIES 
SAMPLES ano INFORMATION on APPLICATION. 


NICKEL 


AND 
Electro-Plating 


Apparatus and Material, 
THE 
Hanson & Van Winkle 
Co., 
Newark. N. J. 
92 William St., N.Y. 
30 & 32S. Canal St. 
Chicago. 


WE want a live man in every town in the country to act as 

our official agent in securing subscribers to MODERN 
MACHINERY. ::° The work cau be cared on nicely without 
interfering with your present occupation and it’s an easy way to 


make a little money on the side. 
co. 


MODERN MACHINERY PUB. 
917 Security Bldg., Chicago, II. 


PAN-TOG A_GENTLEMAN’S 
DRESSING CHAIR 
which presses and creases your trousers while 
you sleep. Provides an improved hanger for 
} Coatand vest, a hundy place for slippers or 
@hoes. This chair will positively prevent 
baggy krees by 500 Ibs. pressure in- 
stantly Spee Your clothing will 
appear as fresh every morning 
asif just from the tailor’s. Saves its 
J cost in 6 months .:nd will last a life- 
ij time. Indispensable in a gentleman’s 
YJ epartment. Price within reach of 
all. Write today for illustrated 
descriptive folder and price 


CENTRAL MANTEL CO, 1212 Olive St., St. Louis, Mo. 


The Most Modern Marine Motor 


having the most rid speed and 
weighing Jeast per h. p. and_pos- 
sessing the fewest parts isthe Van 
Auken Motor. No vibration, 
easy to operate, simple, reliable, 
clean. Great power. Perfect con- 
trol. Always ready. Every stroke 
cleans the cylinder. 


VAN AUKEN-CLEVAUC CO. 
Yonkers, N.Y., U.S.A 


THE ENGINE vers 

PULLS 
with a_ strong, steady 
pull. Used and recom- 
mended by thousands. 
A postal card with your 
name and address will 


bring particulars. Our 
machines and prices will 
interest you. 


Hagan Gas Engine 
& Mfg. €0. 
Winchester, Ky., U.S.A. 


Latest Style of Merry-Go-Rounds 


EVANS & COMPANY 


Manufacturers 


Foot of Locks LOCKPORT, N. Y. 


Bashlin Telephone Disinfector 


One of the greatest samtary inventions 
of the age. ndorsed_ by forty Health 
Boards throughout the United States. 

‘ Prevents Moisture, Dust, Micro-organ- 
HM ésms, in fact all foreign matter from enter- 
| ing the mouthpiece. 

rees the telephone of all obnoxious 


Qdors. Prevents inoculation. Improves 
transmission. 
& Price 50 cents. Postpaid. 


Tatem Manufacturing Company 


AGENTS WANTED. Burrato, N. Y., U.S.A. 


A systern ot supplying perfectly 


Medart Boat Buildins Materials 


\ 


fittea boat parts, knocked 
down, enabling anyone handy 
with tools to build their own 
boat at one-half the boat fac- 
tory’s price. Freight low. Send 
stampfor catalog just issued. 
FRED MEDART 
8545 DeKalb Street 
i St. Louis, Mo. 


GsRDNERDJEStocK 


CHBESLY. 


Maad 708 eavaccova &¢co CRICAGS ILLUS 
15 to 2i Clinton Street. 


tH IR 


A. E. GALLIEN, Mgr. 


UNITED STATES BRANCHES 
New York Boston PHILADELPHIA 
12 West 33a St. 20 Park Square 1120 Chestnut St. 


Curcaco, 1461 Michigan Boulevard. CLEVELAND, 406 Drie St. 


Dine pwewnzeze 


AZ=HSAO LOS 


